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American quality has never looked better. 

Its styling is newly refined. Its value is legendary. This is the 1990 
edition of the full-size Buick LeSabre. 

According to one measure— the J.D. Power and Associates 1959 Initial 
Quality' Survey— Buick ranks among the most trouble-free American 
brands And that same study ranked the 1959 Buick LeSabre as the most 
trouble-free American car? 

In addition to giving you less to worry about, 1990 LeSabre offers you 
more to enjoy Including a standard 165 -horsepower 3500 engine for 
smooth, confident power. Spaciousness for six passengers Four-wheel 
independent DynaRide suspension. Even aii conditioning is standard. 

The 1990 LeSabre: an outstanding automobile, because it offers you 
outstanding quality See it now at your Buick dealer. 

' j D P ower and Assqc Litra 1 Qgti \tv i tiol Quality Survey LCn.x'riii^ Ncvemhef and Detente WAS Based cn owner 
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EDITOR'S NOTES 



HE HIGHLIGHT of this ia- 
sue, and every November is- 
sue Tot (he past umpteen 
years, is our annual Woodworking 
Guide. Every year, it's a veritable 
feast of fabulous projects, plans, 
techniques and ideas for home shup 
enthusiasts. This year’s Guide [page 
71) is no exception. But there is an in- 
teresting twist this year. The em- 
phasis is on hand tools only. No 
power allowed. Hey„ wait a minute! 

Before all you power drillers and 
power sawers turn the page, take a 
]onk at the section. Tom Klenck, As- 
sociate Home and Shop Editor and 
our resident hand tool enthusiast, in- 
sists that,, in many ways, hand tools 
are just as convenient and perform 
better than electric power tools. We 
thought the idea worth pursuing so that you could understand how traditional 
hand tools work and perhaps add them to your tool box and repertoire of wood- 
working skills. Klenck planned the section, then worked with Contributing Edi- 
tor Ro Capotosto to develop the editorial material. Ro is generally considered 
the dean of home workshop writers. Nobody knows his way around a wmdshop 
like Ro. Still, it took him four solid months of constant work to develop the arti- 
cles in our Woodworking Guide. Ro'a work then went back to our staff where 
Home and Shop Editor Steve Willson, Klenck, Assistant Home and Shop Editor 
Roy Berendsohn and Assistant Lynne Abbate worked it over into the finely 
honed and poLished section you see in the magazine, [f you've never made any- 
thing strictly with hand tools, give it a shot. 1 think you'll have a good time. 
- . . Thia month's cover story [page 51) is the kind we don't like to run. The ter- 
rifying rash of oil spills in the past six months almost forced us to look into the 

situation, though. Why were they 
occurring? Was human error a good 
enough excuse in light of the terrible 
damage inflicted on our planet? Yes, 
we need oil. But couldn't something be 
done to prevent spills when the inev- 
itable human error did occur? These 
were ail the thoughts churning 
through my mind as we dispatched 
Contributor Aba Dana to come np with 
the answers. The answers are, frank- 
ly, disturbing. Yes, there is a lot more 
that can be done, now , to prevent dis- 
asters in the future. The knowledge 
and technology is in place right now to 
ensure that another Exxon Vahies in- 
cident never happens again r The ques- 
tion isn how much are we willing to pay 
for that assurance? . . . And when 
the oil wells do run dry, what then? 
What are our alternatives? Methanol looks like the best possibility, as Assistant 
Auto Editor Mike Allen tells us in the test of three coalbumers in H Coalaholics ,h 
(page 60), Meanwhile, refiners still insist that 
there's plenty ofoilleft, and that a cleaner gas- 
oline could avoid having to make the switch to 
methanol. See how in Science, page nlft. Till 
next time. 





AH*it Investigates alternate fuels. 





Capotwto working wood — and wonder*. 
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^otor oils are 
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Truck Guard is the 

I 



oil designee/ /> 

*Of. 



fS 






ee ds Ife this. 




Your pickup, four-wheeler, van or other light 
truck just doesn’t run like a car. And you wouldn't 
want it to. Because trucks are designed to cany or pull 
more, your tmek's engine revs higher and works harder 
TRUCK GUARD'" is formulated with two 
exclusive additives not available from other oil 



companies. A special polymer 
keeps TRUCK GUARD from 
breaking down under high-rev 
stress. And Shell's own sludgc- 
fighting detergent keeps truck 
engines cleaner, longer. 



Finally, there’s an oil that knows the difference. 



@ 

E xperience the Difference * 




TRUCK 

GUARD 





When “razor sharp” isn’t good enough 
you tmt ike Diamond Hone ' Sharpener. 

Chef’sChoice 

professional 



as a razor ^ 

7 Hple Bevel Trisor 41 

stays sharp up to 3 times 
longer ttxm professional edges. 



ft* a store near you call Edflecraft Corp . flOO-M2-3255 





How Would 
\bu Clean ^ 
This? " 

n 



Try to sponge it, and 
you'll only drive the 
mess in deeper. Stains, 
odor and bacteria can 
build up. 



What you need is a Steam-Mate , 
by Rissell®. It’s the totally unique 
cleaning machine. Steam-Mate flushes 
out spots and spills before they set, and 
gets the area truly fresh and clean. It’s a great 
way to clean up accidents as they happen. 



Portable, easy and convenient . , just plug it in ami clean up 
quick. Great for car, boat, home, HV, and everywhere else. 



Available at better stores 
everywhere. 

For more information call: 
|-H(M>-23?-7tf9l 



Bissell 

STEAM-MATE 

OHisaril, Ilk- i«ei 
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Trico Windspoiler'" windshield wipers perform in even the most notoriously 
bad conditions. Because of their unique design , Wind spoilers actually catch the 
wind and use it to keep the wipers on the windshield . Even in stormy weather, 
Trico Windspoilers stay in place for better vision and less streaking. 

So when you get the word that bad weather’s on the way— be ^IHJ 
prepared . Pack a pair of Trico Windspoilers. The most efficient 
windshield wipers in creation . 




Trto PftxJiiiLH Cor p. . H37 Si reel . Build Li, M 



What Goes Around. . . 




Reliance Sta-Kleen" gas water heater prevents 
sediment accumulation— automatically 



No matter how dear your water, it's full of 
minerals. Minerals that are beneficial to you but 
when they settle on the bottom of a water heater, 
destroy efficiency, increase energy consumption 
and promote corrosion. All of which spells an early 
death for water heaters. 



ThatTs the bad news. 

The good news is a 
Sta-Kleen gas water 
heater is designed to 
prevent this— auto 
matically. With its 
patented Aqua Force 
Ring, it creates a 
vortex of turbulence 
inside the tank which 
swirls the sediment up, 
up and ultimately away 
with the hot water 





Couple this design efficiency with the fact 
that gas heats water for one-half the cost of elec 
tridty and you have a water heater that pro- tS / , 
vides years of trouble-free performance, 
years of more hot water for less money 

Look into self-deanlng Sta-Kleen ^ 
today Call 1-800-365-4054 for the 

name of your nearest dealer O 

<U 
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WATER hEaTE& COMPAm 



UD Cufntwntnd Shirt. A*hlsn<J p*r ienn*ft«#t UQ1& 

/ 




Gas heal$ water tot Dno- 
half the cosl of eiecinciiv 




For A Limited 
Time You Can 
Get A $50 U S. 
Savings Bond 
Automatically! 





Buy A Reliance Automatic 
Self-Cleaning Sta-Kleen 
S05 Witer Heater Between 
November 1st and November 30th. 
19B9- and you'll get a 150 
ULS Savings Bon di 



PLUS-A CHANCE 
TO WIN $1000 IN 
as. SAVINGS BONDS! 




i the Reliance 
ing£ Bond 
^pstakes and 
might win 
XHnUS. 
mgs Bonds! 
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LETTERS 



A Foot In The Door 



PPR0X IMATELY five years 
ago my husband and I built four 
leaded -glass French doors fur 
mir home following POPULAR MECHAN- 
IC'S step-by-step lemurs (“Two Sets Of 
French Doom You Can Build/ 1 page 
104, Dae, *84). The 
doors turned out 
beautifully, and 
eventually lead to 
a family glass 
business* 

We now fin bev- 
el and glass leaded 
Windows for some 
of the finest build* 
ing contractors in 
the Northwest 
and have partici- 
pated in home 
show Lmira, too. 

Thanks, Popu- 
oar Mechanics, 

for giving us the 
start E 

RAY AND 
SHBILA DRURY 
EH A UK I>l AMtlNlI, 

WA 

You never know 
when yau r lt find a window of opportu- 
nity from a story in PM. This letter 
reminds us of old PM ads with the head 
hue Your Own Boss!" Plans for the 
F rmch doors that started the Drurys' 
business are available for $3.25 from 
Popular Mechanics, P.O Box 1014, 
Radio City Station , New York , NY 
JQIOL 

Showing Our Age 

I was raosL interested in your issue of 
May 19B9 with “The American Adven- 
ture" section, because my wife and I vis- 
it Lhe U + Sh every year on vacation. We 
plan this year in visit some of the inter- 
esting places you discuss, and travel in 
particular along some of the roads its 
44 All- American Highways, ” (page fifi] 
such as Lhe Blue Ridge Parkway* Vir- 
ginia. arid Lhe Wiki Montana Route (Boi- 
se to KaLispetl}. 

However, une remark of yours put* 
dew me, and that is when you warn read- 
era that when driving in mountainous 
regions to keep an eye on the coolant 
temperature, because the boiling point 
goes down as the altitude goes up. I 



agree that this is very true when you 
have an unpressured radiator, but [ put 
it to you that since every modem auto- 
mobile haii a fully pressured radiator, 
with the pressure therein being held at 
not more than 13 to 14 psi, it does not 
make any differ- 
ence un the boiling 
point of the too]- 
ant — it will boil at 
the same tem- 
perature* whatev- 
er Lhe altitude. 

b E. CLARKE 
KOG&EVE LT I'AJtK, 
SOUTH AFRICA 

You're right^our 
advice would only 
make sense far 
drivers of very old 
cars. But do re- 
member that cool- 
ing efficiency is 
somewhat less- 
ened at higher al- 
titudes due to the 
thinness of the air. 

Go With 
The Grain 

1 am a general contractor with several 
years experience repairing slate and tile 
roofed buildings. While 1 agree with 
many points raised by Mr. VilarOld 
House Restoration/’ page 04, Aug, 
one important fact wu^ left out. The 
slates currently available in many sup- 
ply houses are inferior to old slates. 
Many slate quarries cut slate shingles 
without regard to the grain of the stone. 
When these improperly cut slates 
weather for a few years, they split* 
crumble and allow moisture penetra- 
tion, When undertaking a roof project, 
l he hutneewner should insist upon an- 
tique slate* or those split with the run of 
Lhe grain. UlJttK K_ SHOTTON ill 

DREXEL HILL, PA 

The Right Signal 

Thanks for your April Audio column 
{“Better FM Reception*" pageGR). 1 
bought an Indoor antenna from Radio 
Shack for $25 and it works great— pulls 
in stations I could never get with a roof- 
top antenna, 

FRANK T. SCHUBERT 
OAK LAWN r lL 





PAI'i French doors launched a bujlnett. 
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TIME MACHINE 




75 YEARS AGO: NOVEMBER 191# 






Science Of War 

The European conflict three- 
quarters of a century ago 
both fascinated and repulsed 
America— still untouched by 
the war. A lengthy analysis 
of battlefield technology con- 
cluded that the ends and 
means had changed little. 
Whether it was Roman cata- 
pults or German howitzers, 
the task remained to hurl 
dangerous objects at an ene- 
my's lines In hopes of elimi- 
nating the ranks. Increases 
in range and firepower 
brought improved defenses 
—in war's deadly spiral. 



Motor-Minded 

In one example of how technology be- 
gets technology, PM cited an inven- 
tion to meet the unmet needs of 
motorists. Cars often overturned on 
the crude high- 
ways of a newly 
motorized Ameri- 
ca, requiring a 
machine 
er them, 
the wrecker— an- 
gle-iron booms, a 
sheave for chain 
and a hand crank 
— fitted on the 
stern of a light 
truck r 



50 YEARS AGO: NOVEMBER 1919 



Flcxo-Traln 

Thesteamliner illustrated on 
PM's cover represented a 
technological refinement of 
an existing concept. The ar- 
ticulated train from Ameri- 
can Car and Foundry Co. had 
an engine in each car so the 
locomotive could be length- 
ened or shortened according 
Lo distance and passenger 
load. As envisioned, small 
oil- or gasoline-burning en- 
gines in each car fired the 
steam boiler, and power 
would be transmitted via 
gearbox or through a hy- 
draulic torque converter. 

25 YEARS AGO: NOVEMBER 1964 





German Juggernaut 

PM editors had the Novem- 
ber, 1939 issue complete be- 
fore the Nazis' blitz began. 
Coverage of the German mil- 
itary modernization thus ap- 
peared timely with the 
introduction of a vehicle 
meant lo settle the 
ongoing 

versus tracks" de- 
bate. The German 
testbed had wheels 
that swung into 
position for high 
speed on im- 
proved roads, 
and tracks for 



offroad work. It turned out 
that the Panzer divisions 
scarcely needed Lhis trifling 
improvisation as they over- 
ran Eastern and Western 
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Golden Oldie 

We drove the old and discov- 
ered the new with our first- 
impression report oft be I9t>1 
Cord — an ^i^sealc: remake 
of the 193Q& classic. A front- 
mounted Corvair power- 
plant pushed qur version, 
however, and the body pan- 
els were molded fm m a single 
sheet of plastic called Koyal- 
ile. Laminations of weather- 
resistant plastic encased a 
durable core material which 
expanded under heat. A one- 
piece body mold pressed the 
plastic LnLo shape and the 
Cord wiks reborn. 



Flying Flops 

We also TdcummI on an assort- 
ment of ingenious, but im- 
practical planes. Among 
them: The XFV-L, Launched 
vertically from its cruciform 
tail; the Goblin parasite 



fighter, dropped from a 
bomber^ and I he Chance 
Voughl Flying Pancake (bt^ 
low), reportedly 
able Lo hover ir 
place. 
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J More standard 

12- ton power than 

Ford. 

Chevy Ylfork Thick* 
standard 4.3L\fonec V6 puts 10% 
more horsepower town* for you 
than Feud's standard St*. 



f Mew Ouragritte. 

Chevy Work Truck’s new grille Is built strong 
to help resist stone damage. Because our new 
Wurk Truck has to do more than took pretty. It’s 
built to work. 

Yesterday's truck is history Todays Chevy 
Ylfark TYuck Is ready id go to work for you . Today. 



4 Heavssr Gross 
Vehicle Weight 
Rating than Ford. 

The 2-wh*e]-drive Chevy 
Work Thick's StiDfrlb. GVWR, 
ind ud lug passengers, cargo and 
equipment beats Ford in working 
ability day in, day out 



^ More total cab room 

than Ford. u 

Chevy gives you more ]eg ™ 

room. More shoulder iwm, More total cab room 
than yesterday^ pickup from Ford. 

And when you add Chevy's 
excellent ride and visibility, that means 
a kit of comfort no matter 
where you work. yj 



a More two-sided galvanized steel than Ford. 

More of Chevy's body panels are made of rwo sided 
galvanized steel, boot, skies and rear. Including the 
cargo bed. So your Chevy will Befit corrosion for years. 

Phis a hot- wax chassis treatment to help seal the fame 
from road salt and chemicals. Ybu can’t act that 
on a Ford. ■ 



CbrvmlEE and Che 4Ih«rralrL t mb I nr. ant rEgnlErE'L EriJcmal hj 

Jr'rt Giny Lj i ijrif rRHl. of Itic CM Otrv- v IMP CM Qxp. 

All Rigjlli Hrurwil. 

Lcn rfUI toff Blit ..Sucldi 
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4/1 Standard Insta-Trac" 4WD L 
mm m Ho backing tip like Font. 

g just shift between 2- and A -wheel drive High 

and back, on Lhe-fly. Ford actual iy makes you 
stop and back up ten Feet to go into freewheeling 2 WD. And 
the new Chevy Work Truck ts priced to work for hundreds 
less than rhe lowest priced Fond.1 
When Ei comes to working value, nobody's winning like 
The Heartbeat of America. 



: Boi^on MjrWj-crurtr ii SufjpisHj fcruiJ j'ri-.t 
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Bigger, heavier 
4x4 frame 
than Font. 

Chevy's hill bed-section 
“Strongbox” frame construction 
up front is stronger than Font's 
"C" -section. And Chevy's 
frame is bigger and heavier 
overall, too. 



More ground 
clearance than Fort, 

On siie or off toad, you need 
a pickup that won’t Leave you higjv 
centered. And Chevy Work Truck's 
high- stance construction can take 
you over obstacles Ford's Vz-ton 
pickup can't dear. 



JWo-tier 
loading 

Fort 

doesn’t have. 

Pul 2%b planks 
in the pickup wall 
proves, and you've 
got a platform to carry jusi about anything. 
While your tools and other materials stay 
conveniently stowed underneath. 



Kj 3-year/50 t 00Q-miIe Bumper 
to Bumper Plus Warranty. * 

1 1 covers hundreds of nonpowertrain 
parts 2 years Longer than Ford's. Electrical parts. 
Chassis parts. In fact, 
everything bu t 
the tires, which 
have their own 
warranty. 

yrmrCfwviuiPi of*T lur i^iidlhfchmii^d-^imrfiE* A tkdueUbftf jralteiahrf 
12 fflifflffi* u- 12,000 mis? l 
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14 Hour charge time 



1 Hour charge time 



You’ll haw to excuse our com] 

They’re a little slow 




ition. 




Introducing the Eveready™ Generator’" One* I lour 
Rechargeable Battery System: Eveready Generator one* 
hour rechargeable batteries and chargers. Just pop AA T 
C nr I) size Generator batteries into the Generator 
charger and Lhe charger lets you know when your 
batteries are ready to use. You fust need one hour! 

That makes our Generator One-Hour Rechargeable 
Battery System up to 14 times faster than the others. So 
when you compare the Eveready Generator System with 
the competition, you realize 
there isn't n/ri/. 



EVEREADY, 

Generator.. 



ffl 1909 Ewraatty Baltary Company, PtC, 











News Of Tomorrow's Technology Today 



fibers 



SfOHAGE FOR 
MASS DRIVES 



Concept of I -century composite plan! pl.icti moving -crucibles- be- 
fot t ml t ran TO produce purified gJau, whteP could tw spun into flben. 
pc si orfid far Jfluoch yfa ma« driver to orbital construction site*. 



HOfft 



TORRANCE, CA -By spin- 
ning ruinpuritc fiber* from 
mmmrlu*t P a ftilar-fHtwerpd 
inAtultulirm now njc stud- 
iftl by lloUlswiirlhy Engi- 
neering, Alima. M c Hon mil 
[Noughts and PriticHnn'* 
Space Stile tic-H I nst i t ill i j conli t 
open Slur way to lunar culimi 
station within;! imprint ami of 
mat i ■ rin I from Eiirlh, The 
L rv.mr minus rust ofsjch im- 
ptrtfi |£ the main III isf jil'Ii- hi 
1 1 mil u i ■ t rsg *t rucLure* 1 1 n l he 

Sample* rif lunar regulith 
brought hark hy l hr A/W/o 
mi^iim* slum t lit- prepuce 
uf l:irgE fc tuncent rations of 
feldspar and haisultic rock 
— substances t hat wuuld pm- 
duec fibers mm parable in 
strength to i erreat ml glass 

To niiiki fc fibi i rn. rock is 
firyt Incited in crucibles held 
at The fori of parabolic sidar 



refieetiovs. then il I lowed hi 
fall in thin si.ru ud* through 
a platinum bushing, und 
wound onto s | hniLs 

The greatest challenge is 
[ i n» In v it Lg sn \ i 'l it lit es fnr the 
organic remits with which fi- 
bers are normally impreg- 
i sat ed. Current plans call for 
using a smal l reflect nr Eo fuse 
flukes i.if rhe fiber mute rial 
into mats of fiber to produce 
stiliH pntielH. 

The firs-i plant Landed nn 
lire Moon wuuld pmhiiMy be 
a i lightweight version, with a 
single reflector m icq uni u le 
[m h I uce fiber fur simple shel- 
ters. Later f «Mfitiruil mir 
rots cm ili 3 he Umdeil to main- 
tain the temperatures fur 
hi i nu i gent ring ant I fi j l i ng; i ir 



puri flei & ii i n> of t hi < g lass , The 
resulting high -quality fiber 
eouLil he Imtiiclieil from 1 1 n 



Moors with magnetiu muss 
driver* to built) space sta- 
Ikoris und SEiltTiiLes. 



Highlights This Month 

■ Stargazing — Computer-aided optics 
pierce Earth's atmospheric boundary. 

■ Hypervelocity Impact — Helium gun 
aids study of rnicrometeor hazards. 

■ Biotechnology — Living, manmade 
matrix replaces PJood vessels. 

■ Parallel Progress— Innovative 
architecture speeds supercompuring. 

■ Air Power — Massive research effort spurs 
jet-engine advances. 

■ Ocean Architecture— 3 5 -story 
concrete barrier floated to North Sea platform 

■ Energy For Tomorrow— SeJf-cooiing 
reactors may revive nuclear power 



El Ml* Tim Ci*r 
A-bllEiwiI FdiEnr Abe D.rH: 
Ci HinntjqBW MUli I .ik r. 
inoHufiG Muriif-. 
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Moon Factory Will Make Building Materials 



RAW MATERIAL 
HOPPER 
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telescope i r 



Special Report: Optics Clear Air For Astronomers 



NEW YORK, NY— Even as 
the (aunchdate nears for the 
Hubble Space Telescope, 
astronomers are improving 
their ability to peer through 
the murky airthal IheortHlIng 
observatory will lake them 
beyond . Key is a new genera- 
tion of o plies that uses elec- 
tronics lo augment mirrors 
and lenses 

One example, called an 
adaptive oplics coronograph, 
is under development at 



Johns Hopkins Like a tradi- 
tional coronograph. it uses a 
mask, or occulting disc, to 
block light from the center of a 
star so the surrounding coro- 
na is visible, The new instru- 
ment, however, will add two 
computer-controlled mirrors 
lo reshape distorted wave- 
fronts 

After entering the instru- 
ment, light will Strike a minor 

of flexible Mylar stretched 
over a bundle of piezoet&cine 




CONTROLLER 



DUN 



CCD QUADW1T 
PE7ECTD* 



PTEIMAGING 

Wt& 



HQ\T 

COMMUTE!? 



OBJECTIVE 



VIDEO MONITOR 
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Left: Computer! \ on green \ &tS- 
jt£Ct optic [on Nue | for sharp ct* 
roncigraph image, Above: 
Present verson uses till mirror to 
perform correctlom. 



tests being performed on 
the 2 5 . 000 - pound Hubble Tele- 
scope— the ultimate solution to 
itmotpherk dirtortkxv 



astrophysjcai measurements 
more precisely than the 
Space Telescope Celled a 
stellar interferometer, it com- 
bines images piped from sev- 
en 1 -meter telescopes To 
compensate lor deferences 
in pipe length, each image 
passes I h roug h one of a set of 
fixed irnks known as pipes of 
pan, and into an optical path- 
length equal izer Consisting of 
seven Gompuler-cgnlroSled 
sliding mirrors. The array's 
4 DO- meter baseline enables 
she interferometer to achieve 
resolution equivalent to a 
400- meter telescope 



actuators. These deform the 
Mylar in response to comput- 
er commands. A second, rig- 
id mirror lilts to perform 
Sarger-scale corrections 
Information to control the 
mirrors comes Irom light 
screened out by the occulting 
disc, and rejected into a 4- 
pixel, or quadrant CCD pick- 
up which feeds an I0M-AT 
computer. Meanwhile, the 

corrected corona Image 
passes through an apodizmg 
mask to screen out distortion 
from the telescope s struc- 
ture, and strikes a 221 564^ 
pixel CCD. which sends if to a 
computer tor storage 
Another instrument, con- 



| calved by teams at Georgia 
I Tech and Georgia State Uni- 
versity, could do certain basic 
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Gun Simulates Mkrometeors 



F5RJST0L, ENGLAND— 
The devastating energy of 
tiny space particle* is being 
studied with a IOmeter gun 
that blasts samples with pel- 
lets moving at 73300 mph. 

Power enme> from helium 
pressurized to 2K0U psi. 
Upon I'eJoasL*, the gas Forces 
a pi* Lon along attu-mm tube 
w ith a copier seal at the far 
end. Pressure ruptures the 



PftyifcM lOciKi 2 -inliriDn- 
framf'per-iKonri camera 
through port in impact chamber, 

seal, releasing a "JO.ntXi-j ini 
burst of pas. 

Funiwled into an H-mm 
launch tube, the gnu acceler- 
ates u [wlyi iropylene projec- 
tile toward an evacuated 
impact chamber, where a 
high-speed camera docu- 
ments the results. 



Manmade Blood Vessel 



CAMBRIDGE, M A — Bio- 
tech nolo gists have found a 
way to grow living tissue 
e hat could one day rep hem 
damaged blood vessels, with- 
out danger of rejection by the 
immune system. 

Based on a speeded-up 
version of the iiklura! tissue 
formation process, the tech- 
nique involve? adding immu- 
nolugically neutral donor 
cells in a solution nf proteins 
and nutrients which causes 
them to organize into ii 
matrix. Blood vessels are 
formed by growing a matrix 
uf smooth muscle cell^ in a 
layer around a mandrel, Out* 
aide this, connective tissue 
reinforced w ith synthetic 
mesh is grown, Then the 
mandrel fe removed and a li si- 
mp of endothelial tissue, 
which prevents blood clot- 
ting, is luIiJe-J to the interior. 

In years to come, the ves- 
sels could be implanted to 
treat ecmdilionp such as 
stroke and arteriafideroslin 




Matrices of donor cells are 
grown In nutrient vlab at 
OrganogenFik. Inc- jbelow], 
forming layers- Of living blood 
veud equivalent (aljovef. 




Shield Aids Orbital Experiment 



Space Vacuum Epitaxy Cen- 
ter, the wake shield facility 



HOUSTON. TX- A simple 
pane] of metal towed alnng- 
strie an orbiting Space Shut- 
Lie will multiply the vacuum 
uf space a million fold, pro- 



ducing u near-perfect envi- 
ronment fur the deposition uf 
u] tra p lire i cord uctor* . 

Now being built at the 
University of Houston's 



consists of an electroptjli^hed 
stainless -steel skirt sur- 
rounding a chassis that holds 
equipment to perform molec- 
ular beam epitaxy, u method 



of depositing thin, highly or- 
dered crystalline films. 

Scheduled for launch in 
January, 1S®2, the shield will 
Ik- extended from the SJiui- 
tVs cargo bay on the remote 
manipulator arm with the 
craft in orbit 2iw miles up. 
Traveling at about eight 
times the speed uf orbital gas 
particles, the shield will 
sw eep a conical area evacuat- 
ed to 10~ 17 atmospheres (The 
bent vacuum chambers 
achieve only 10 11 atmos- 
pheres and are too small for 
epitaxy). 

Thermal evaporation ov- 
ens will emit beaniti of galli- 
um arsenide toward a 
carousel holding seven J-iti. 
subs [rate wafers. 

As deposition progresses, 
am^s> spectrometer will 
measure the ovens' atomic 
flux, and on electron detector 
paired with an electron gun 
w r ill track the quality of the 
growing films. 

The result of this project is 
expected tn be semiconduc- 
tor films with unique elccLro- 
optic qualities. 
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Parallel Super- 
computer 

MOUNTAIN VIEW. ( A— 

A new AmerieEui competitor 
hiis entered the supercom- 
puter fio lr I with the* first etlll- 
chine so use pamllp] process- 
ing. Evans & Sutherland's 
ESI has eight processors 
with 16 computational units 
each. These cooperate to 
solve individual parts of 
problems simultaneously 
Other supercomputers use 
sheer processing muscle tu 
race through one instruction 
aL a time. Unlike massively 
parallel computers using 
thousands of processors, ES- 
l H s moderately parallel Struc- 
ture works with conventional 
software, 




MAi N m UORY AND ENTE RCONNECT COMPUTaT lONAL 

UNIT 

1 1 Of m 



'SCALAR 
PROCESSOR 
fl OF S| 



CONTROL 



INSTRUCTION 
CACHE / 



APDRtii 



IMSTHUCTpON 



BUFFER, 



BUT-FEiRLT&B] 



ZONE 

CACHE 



ES-1 circuitry [Abawt | his up Id 
1 28 computational units, in flow 
diagram fright J. unltuhunl com- 
mands from green instruction 
area Into bJue Floating point and 
r«# Integer areas for processing. 
Data from main merrtcHy Ks pre- 
fetched Into highspeed cache 
memory, and ever? higher speed 
register memory,. SO processors 
aren't kept waiting. 



DATA-' 

CACHE 



REGISTERS 



pULTJPLY 



ARITHMETIC 

LOGIC 

UNIT 



SCOREBOARD 



MOVE 



Consortium Alms To Double Jet Performance 





the advanced tactical fighter 
to 2 1st- century hypersonic 
craft. 



Computer model teitt aefotfwr- 
modynamla. Prcmir»are high- 
est In blue r lowest in orange. 



WRIGHT-PATTERSGN 
AFB, OH— An initiative over- 
seen by NASA and the 
Department of Defense is 
marshalling the nation's re- 
sources lo perfect jet-ongine 
technology at the heart of 
continued air superiority. 

Dubbed the Integrated 
High Performance Turbine 
Engine Technology (IHP- 
TET) Initiative, it wifi focus on 
advanced materials, structur- 
al design and aerothermody- 
namics The goal is to 
produce engines twice as ca- 
pable as the besi now m use 

by the turn of the centu ry . 

Materials under 



supercomputer simulations 
will guide designers in mak- 
ing optimum use of the new 
matenats. Compressor rotors 
with integral, swept airfoil, 
hollow composite blades 
would develop higher pres- 
sures in fewer Stages, After- 
burners could be eliminated 
by combustors that operate 
at highly efficient, near- stoi- 
chiometric temperatures. 
And improved turbine sec- 
tions would reduce Ihiust lost 
to cooling. Historically, 
strides in engine develop- 
ment have paced progress in 
aircraft performance. Spin- 
olfs Item IHPTET will be the 
key to planes ranging from 



The turbine blades 
| above), each one a 

single crystal or al- 
loy, are later mate- 
rials technology. 
Burner (rrghtj rests 
future alloys. 



:lude metal matrix compos- 
ites reinforced with ceramic 
fibers, ceramic malrix com- 
posites that overcome the 
brittleness of monolithic ce- 
ramics, and coalings that 
perrmi the use of high-specil- 
ic-sirengih carbon-carbon 
composites in severe onvi- 
ronmenis. 

Ad vances in aerothermo- 
dynamics broughi about by 
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Nnreko's patented "Lift 
and Cut 1 ''"shaving system 
gives you a shave that is skin 
dose— without the blades 
even touching your skin. 



The continuous precision 
cutting action of dozens 
of lifters and self-sharpening 
blades— at thousands of 
revolutions per minute— 
gives you a shave like none 
other 

TheNorelco' Lift and Cut 
shaver. What makes it dose, 



makes it comfortable. 
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Passively Safe Breeder Reactor Powers Tomorrow 



Mammoth Wave Barrier 



STAVANGER, NORWAY 
— Phillips Petroleum has 
floated a 700-million- pound 
concrete seawall— the larg- 
est of its kind— into place 
around an oil and gas pro- 
cessing platform 180 miles off 
Lhe coast uf Norway. Rising 
348 ft., or nearly 35 stories, 
from the ocean floor h it will 
protect against towering 
North Sea storm waves* Tho 
project was begun m 1985 r 
after it was discovered that 
gradual subsiding of the sea 
bottom would lower the plat- 
form dangerously dose lo the 
water's surface. In June of 
this year, a convoy of 17 tugs 
towed the barrier's two 



U/fth haff the harrfer ballasted 1 
to the ocean Floor, powerful 
winches, supplemented by tugs, 
draw the other Into place. 

halves more than 300 nauti- 
cal miles from Alfjorden, 
Norway- After waiting for a 
72-hour spell of calm weather 
Id be forecast, they maneu- 
vered one half up to the plal- 
fnrm'a western side, w here it 
was partially ballasted with 
seawater. The eastern half 
was pulled into place and 
partly ballasted as welt. 
Then the barrier's underbase 
was grouted, and its halves 
joined with steel plates and 
concrete. 

With the two halves sc- 



be^ow-ground silos. 

In an emergency, lhe reac- 
lor would seif-cool by engag- 
ing a passive reader vessel 
auxiliary cooling system. This 
consisis simply of air chan- 
nels surrounding the contain- 
ment vessel The natural 
convection in these channels 
would maintain safe tem- 
peratures even if a massive 
structural failure blocked 90 
percent of the ai rllo w. 

To be economical, the 
PRISM system would require 
facilities to recycle 
the fissionable 
products of Its 
breeding capabili- 
ty into usable fuel, 

Argonne National 
Laboratories Is 
developing a pro- 
cess called stec- 
trorefining to meet 
this need. Fuel 
rods, removed 
from the reactor 
after a certain per- 
centage of their 



fuel content was spent, would 
be dissolved in a 900* cadmi- 
um bath. There, high-tem- 
peratpre electrochemical 
activity would cause ions of 
plutonium and uranium to be 
deposited on a cathode, from 
which it could be removed tor 
reuse. 

The resulting closed-loop 
fuel cycle would allow the 
PRISM reactor to operate 
with only small additions of 
new fuel, and relatively little 
nuclear waste. 

ARGONNE ELECTROREFINER 



Coolant In PRUM^quId-mcul rtaaorli drculatfd by ciKtronugnet- 
kpurnps, Ext^nul Jlr chamli pr^dtcooIJn^ In einfrQendH. 



H««t and «*Htractwmlcari 
xtMt^prgdixi 
deposit! on cathode of 
etactroraflfw f above). These 
n cut into fuel rods [ieftf. 



eurifily mated, an upper 
screen wall was ejected, and 
a final load of solid ballast, 
consisting of sand and rock, 



was added. Thus completed, 
the structured weight now 
total* close to Z billion 
pounds. 



SAN JOSE, CAr— A new gen- 
eration of sale nuclear reac- 
tors is being studied to meel 
21st-century power needs. 
Relying on passive cooling 
features, they need no hu- 
man intervention or external 
power to cool in an emergen- 



cy. Among the most promis- 
ing is one calked PRISM 
(Power Reaclor Inherently 
Sale Module), a small, liquid- 
melal cooled breeder reaclor 
designed lo be ganged Into a 
complex comprising nine 
modules which are sunk into 



n 



POPULAR MECHANICS • NOVEMBER 1 909 



MltiONNt NAiCftWL LAfl IUUSTWOn. A^GOhnF PhQTQ PHUjJR PFreQLELlW PHOTO 






What we have here is an ultra light with taste. And before 
you say “impossible” we'd like to point out that Merit Ultra Lights 
is one of America’s fastest growing brands* Thanks to 
Enriched Flavor,™ (he impossible becomes possible. 

A tasty little number, indeed. 



Enriched Flavor™ ultra low tar. Ji A solution with Merit 
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MERIT 

Ultra Lights 




Merit Ultra Lights 



C ptcilin Mlttii Inc IW 

Kings: 5 mg "larj r 0-6 mg men I in a av par nigaretle liy Fit: mfllhnd 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease. 
Emphysema, And Hay Complicate Pregnancy. 
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BY BILL HARTFORD 





Unto The Fourth And 
Fifth Generation 



I ELI C A. It's not a 
name out of the Old 
iTestatnenL It just 
aeema like it + s been around 
forever. It goea back to when 
the Japanese started writing 
the bible on how to build ofifi- 
dent and exciting small cars. 
Even before there was a col- 
umn in PM specifically devot- 
ed to imparted cars, there was 
a Toyota Celica, In fact, in the 
same issue that u Imports" de- 
buted (Jan, n 73) n there ap- 
peared one of PM'a exclusive 
Owners Reptarts — on the Oe- 
lica ST (page SB), In that sur- 
vey we talked to owners of the 
sporty 71 and 72 models, the 



Toyota Cel lea: Fifth generation, seen here In Alf-Trac Turbo bodywork, puts a new shape on me road 



first years for Toyota's newly 
created siJedaJty^car catego- 
ry, At that time, the 97- hp ST 
was the only model with the 
Celica nameplate. Owners 
bought it for the styling, and 
8H percent judged workman- 
ship to be good to excellent. 

1990 Cellcas 

The fifth-generation Celica is 
a full line of models, with the 
top gun rated at twice the hp 
of the original ST. The other 
impressive power specs are 
fur the wound system — 220 
watts from six amplifier 
driving 10 speakers, giving a 
maximum sound pressure lev- 
el of 112 dB, You cancallitthe 
Woodstock option, but Toyota 
pegs it simply as System 10 r 
since it was developed with 



GT-S version uses 
rhe 130-hp Z, Z-Mrcf Four. 



the Fujitsu Ten Corp - The 
killer sound system includes 
CD. graphic equalizer and al- 
terations: to the car itself, like 
a so-called double-labyrinth 
seal at the window glass to 
turn the door* into giant sub- 
woofers, 

The base model ST uses the 
1.6-liter, twin-cam h 16- valve 
Four (103 hp Y, the GT andGT- 
S Four displaces 2.2 liters for 
130 hp; and the Ail-Trac 2. (Mi- 
ter is turbocharged for 300 hp. 

Honda Accord 

June 1976, Some new-car in- 
troductions you never forgeL 
The Accord a waa one. First 
drive for the press in the 3- 
door hatchback was a compe- 
tition. For taking first place in 
the slalom, 1 brought home a 



top-line CB (remember CB 
radios?). 

After such glory. 1 couldn't 
help but think this is one im- 
pressive car. 1 wasn't the only 
arte impressed, In 73 „ when 
the 4-docr arrived, it became 
the standard for sedans that 
pleased the senses and marie 
sons* in every way. 

For 1990, the fourth-gener- 
ation Accord is hero. Styling 
changes are subtle, with un- 



EX Far Exodus 

Three Accord models are 
available and already in 
Honda dealerships The DX 
and LX mount a newZJMfter, 
single overhead-cam, fuel-in- 
jected. Hv valve Four rated at 
125 hp. In the EX, this new 
engine is fine-tuner] forget- 
u[ Kind-go with a dual exhaust 
system ami 130 horsepower. 
Foot to the floor and you're 
uuta here. m 



Honda Accord: Fourth gmeradon Is faster and further refined. 



covered halogen headlights 
being the most visible change. 
All dimensions are increased 
(wheel base and length by 
roughly 5 in. ) and the green- 
house is larger. Refinements 
abound , right down to an elec- 
tronically controlled engine 
mount that anaks up vibra- 
tions at idle (under 850 rpm) 
by filling two hydraulic cham- 
bers. At driving speeds, the 
mount firms up by dosing off 
one of the chambers. 



ACCORD EWGIWF MOUNT 



At Fdlt, two Chambers t\U to 
damp Jow-frequency vibration. 



?4 



POPULAR! MECHAWJCS IW? 




WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 



fc Tr$ 

SLIPPERIER 
THAN ¥ 
TEFLON" 



You 1 v& seen the price q! new cars... they 
go up every yea# Cars get flimsier ... 
prices get higher... it never seams to end 
There a/g tats of reasons lo Keep that nice 
car of youra on Ihe road as long as posr- 
SfatOL 

Now It's easy to make your engine run 
belter, las: longer Just add TUF OIL to 
the crankcase. You don 1 ! have to shake 
theeontainefDf add an enQins flush. Just 
pour it in and drive away. 

Your throttle will gel sillcy smooth . ac- 
cete/ation wil Improve One customer 
sad his car "takes off like a scared rabbit! 1 

TUFOIL wake wonders for al known en * 
gine oils. It's acluafly slpperier than 
Tetanfr {according lo a famous US 
gqvenmanr laboratory.] 

You' 5 get astonishingly fast starts on 
cold mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOEL at it's eoW regions lab. 
They showed lister cranking and sig- 
nificant fuel savings with TLlFOfL 

I hoop getting leiephona calls from 
Owners of very expensive German 
diesels wanting to buy slock in our com- 
pany They say their dleseta arc De- 
celerating i.ke nothing they've ev&r seen 
before One said he doesn't have to down 
shift any more on an annoying hill in his 
area. 

Your car can have more power like 
that loo 

What about additives lhal daim to be 
□ne time treatments that wil last the life of 
an engine# Well , I've been fdtawing the 
scientific literal ur e on kibrtaalion for a very 
long lime. As far as \ knew, there isn't a 
shred of scientific evidence for such a 
claim. So don't believe iti 



USE Rif 01 1 
AND YOUR ENGINE 
WILL LAST... AND 
LAST... AND LAST! 




THY ONE 0 GZ BOTTLE OF TUFQIL 
FOR 30 DAYS OR 1000 MILES 
If you don'i notice quieter-smoother 
operation, quicker starting .snappy ac- 
cetaration.Jusl send us proof of purchase 
with a note describing the year and make 
of your car.We'll refund your money inv 
mediately* 

Send for TUFOfL today and prove to 
yourself the amazing Increase in your 
car's performance. FiH n the coupon 
today or call TOLL-FREE any time, 34 
hours a day 



t ‘800-922*0075. 

fin New Jersey, till 201 -82581 10 .) 



■& 



Stop in iftnc ndtfi ea*/ 

Engines last longer with TUFOIL. Our 
1976- 47BT-Bird is now at 190,000 miles 
end purring. 

A bunch of customers cars have now 
passed 250,000 miles 

Several months ago, g nice man l‘d 
never seen before walked inlo my office, 
big smile on hes face, eat down and said, 
Would you believe 340,000 miles on a 
Tutor! engine? 1 He went on to rave about 
how wefl hie engine has been running all 
these years 1 couldn't get a word ti 
edgewise. 

It made me very proud 

Recently, a truck driver called in with 
over 1 ,DOO 000 mUes on a diesel using 
TUFOIL -Wowi 

A customer from Vermont added 10% 
TUFOIL lo hie sticky mechanical trans- 
mission, called in and said he couldn't 

belme It ..^Shifting m like slicing butter 
now' 1 , he said 

SAAB owners are writing letters praising 
TUFOIL in their 'MIMES" magazine They 
report spectacular improvements In thek 
engines and transmissions! 

Don't forget* TUFQfL is the result of 
over 15 years ol research and develop- 
ment. The U S government has 
awarded us 6 patents so far... SO have 
Germany, England. France and Canada 

No fflhe 1 fubK-a - 1 Uucc- 

One customer pul it nicety when: he said, 

*You can hear it., you can feel itr 

PS»Our loyal customers wrote this ad 
tor us Its lull of their comments ! 

7^ / 



FREE Ffoducls bs^ed On TUFOH t&cfinoldgy"^hEck | 
urMj with «ach or tt*r of 2 boriiM or a quirt. Chick 2 tor a«ch j ^ 



gallon order VUuee range trfliTi $3 Bfl to S3 05 

□ TUFCHL Gun Coal — Super ruit Inhibited, amootti actatm 

□ TUFOIL Compu-LU^ — Lo* .figcoglly tor computer 
men: Mania me 

□ TUFOIL Lightning Grease — EasiFr sheared grEa&n lor 
pnttrumeflt# 

□ TUFOfL Lutdl-B — Genera! purpose, hOuHfiCld uifl 
lubricant 

FREE brochures 

□ 30 Questions/ Answm aboul TUFOIL 

□ “Fun wilti Superconductors'- we're leading thot field 
iOT? 

s« HAU Taoh bW him taMul *rl-ih 
tut, l&j7 pnd I H| 

*1WJ Fhwjinlev, Inc 

PLlfGff* DI^ I H 3f KJ In^vt I me 
r U : EJ*# C u w TU 

f M fJIknm 

U 9 nwwin iiMilTri 

Ul Nn 1 ^ itq 

L Ui Wmml*n W 

'J S PMtfTW >id. red M Lwndnj 




ruah my TUFOIL OriJer 

0*iE9g*. borne treat one car ror 
Si i 25 Iplufc $3.50 ih-ippmg nnd 
hand 1 1 nig \ See money bach 
gurvanree 

□ TWO&« Ponies treai iwo cam 

foi J5&.00 | plus $4.00 Shipping 
gng handling] SAVE $S.W 

□ ONE Quan boliio . . . Ere# 4 on 

for |34 95 (plug $4 do Shipping 
and handling^ 

□ ONE GALLON fraal IB cars tar 

Si 2 5 00 (plus Sfi 0C- ahippin g arid 
handling.) 

We ship within days! 

ItieEJi^lf hrM* pn«ti SIC SAVINGS 



■ Fluoiamics, Inc. win 

103 Pteasant Avenue 
Upper Saddle River, N.J. O74S0 

Mv check or niunoy radar kn t 
Charp? my csmeM card 

□ hntiprou P (MailofCjrd □ V(h 

Card NO. 

fip. DaH 

Stprubiri 

Name . 






Qrty 

5 lair . 



Zip 



\HJ midanta planna add EMi iumb luf. Can ad i am: 
Cap fv the nwm of our Cfrwdiwi dhrlwlP 




OUTDOORS 



BY JOE SKORUPA 



Final Run For A Speed Legend 




I IRAIG ARFONS, of 

i Sarasota, Florida, 

I Idicd on July 9from in- 

juries sustained during a 
boat crash at more than 400 
mph while attempting ta set 
a world speed record. The 
pursuit of speed was in 
Craig's blood from an early 
age. His father Walt and un- 
cle Art started the Arfons' 
family tradition in 1949, 
build mg the fi rst of many 
Green Monster speed ma- 
chines, Craig began travel- 
ing with them by the age of 
seven, hut showed no early 
interest to follow in the Ohio- 
based family footsteps. 

Walt and Art achieved 
many milestones that 
brought them fame and foot- 
notes in record book*. Bui 
thuir efforts really paid off in 
1964, when they each set 
Land speed marks on the Bon- 
neville Salt Flats. 

Walt went on to achieve 
another record the following 
year, jivc raging 336 mph in 
the standing mile. But the 
pursuit w as taking a loll on 
the racers family. In 1965^ 
Walt announced he was fin- 
ished with Bonneville. He 
continued drag racing for 
several years, but gave it up, 
too, in 1970. 

Craig was busy working 
for nonracing family busi- 
nesses during this time. But 
he was restive. In 1975 he 
w;ls offered the opportunity 
to race jet dragsters and 



jumped at the chance. Like 
hU dad and uncle, Craig 
climbed Lu the top and set 
many records, including 324 
mph in the quarter- mile. 

"My whole Life has been a 
Popular Mechanics kind 
of life*" he said to me une day 
at dinner last July. "Pm real- 
ly glad you 're going to be a 
part of this. M 

He was referring to his im- 
minent water speed record 
run on Lake Jackson, in Flor- 
ida. As we got to know each 
other, I came to understand 



exactly w hat he meant. 

JJ We have a family rule 
that says you have to build it 
to drive it p h Craig explained 
one day. "But driving is also a 
big thrill, because when 1 get 
in the boat and strap myself 
in, I feel one with the ma- 
chine I've created." 

Craig invited me to be- 
come a member of the crew 
for his run for glory. He and 
partner David Loebenbcrg 
even pointed the PM logo on 
the side of the sleek 3-point 
hydroplane. 



On Saturday, July 8, Craig 
made two aborted attempts 
to shatter Australian Ken 
Warby'e 317-mph record. 
Conditions were too rough. 

Sunday, however, was 
perfect. At dawn, Craig lit 
his GE J86-17 jet engine and 
seconds later punched the af- 
terburner, But Craig burned 
the AR too long, Sponsor! 
walking commenced at about 
350 mph. Beyond 400 mph 
the boat aired out — lifted 
from the water and bounced 
back down. In an instant the 
boat kited, and exploded into 
pieces as it somersaulted on 
the deadly water. 

Paramedics pulled Craig 
from the enclosed cockpit 
and resuscitated his heart on 
the way to shone. In the am* 
balance, ho was put on life- 
support systems. Rut his 
internal injuries were severe 
and he died shortly after 
reaching the hospital. 

Craig's 19-year -old son, 
Chad, called him a "genius/' 
and few r w r ho knew him would 
doubt it, 1 know he was one of 
the most courageous, intelli- 
gent, imaginative people Fve 
ever met. 

To his family and friends, 
of course, Craig was more 
than this. He was the father 
of two children* a member of 
a wonderful family, and a 
^traightshooter to nil he met. 
And he sure did know how to 
build magnificent machine*. 
Craig, y ou'D be missed . M 
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225 horses 
are bound to kick 
something. 



225 horsepower at 4200 rpm, 300 Fl, lbs. 
of torque nl 3200 rpm. Gas- pressurized 
struts up Front, Quadra-Shock system in 
the rear. And Four patches of extra fat rub- 
ber on the pavement. Mustang GT. Grab 
onto the five-speed and make your mow. 
It's a kick in the tranny. 




n. _ . 



Besbbuilt American cars. 

This best-built American cars .ne built 
by Kurd. This is based on an average of 
consumer- reported problems ill a series ot 
surveys uf all Fbrd amici m ipetiti vt? 

‘81-‘H9 models designed and built in North 
America. At Ford. “Quality is Job l.“ 



All 1990 Mustangs are equipped 
wit h a driver air bag supplemental 
restraint system. 

Ford Mustang GT 

Have you driven a Ford.., lately? 





DETROIT SPY REPORT 



BY JIM DUNNE 



Saturn Project Nears Production Readiness 



A 



SPY SHOT, snapped 
near General Motors' 
Me*a F Arizona, prov- 
ing grounds, shows that the 
new Saturn su boom pact line 
of cars is all bill ready for the 
assembly tine. 

Although tooling: not yet 

in place at tiM's new Spring 
Hi lb Tennessee* Saturn pro- 
duction facility* all indica- 
tions are that the project is 
on target for its intended Oc- 
tober 1390 introduction. 

The prototype seen here Ls 
Saturn's formal 4-door se- 
dan. Though the coupe ver- 
sion of the car is much 
sportier, both f?Bturns re- 
flect current General Motors 
small-car styling trends. 

Bodywork of the new cars 
will also bo in keeping with 
recent GM manufacturing 
innovations— plastic panels 
mounted over a steel sub- 
frame, The technique was 
pioneered with the Pontiac 
Fiero and is used today with 
the new r GM APV minivans. 




Saturn 4-door $«tan appears to Pe fi^ai enginewing and EyUnq ifgn-off prototype. 



The character line running 
down the middle uf the body 
aWeep^ Upward from the 
front to the; rear, starting at 
the mid [joint of t he front 
wheel well and f massing over 
the top of the rear wheel 
opening. 

A severe slope to the wind- 




Gulch; s |??2 Skylark reflects evolutionary change. 

Subtle Skylark 

If you are expecting some- 
thing revolutionary to come 
out of GM styling for the fu- 
ture buicka, you will; proba- 
bly be disappointed in the 
cars that actually reach 
showroom floors. 

Spy sightings of the 1992 
Skylark show that the Bukk 
subcompaci will have a mix- 
ture of themes in its coupe 
styling, rather than one 
strong central theme. 

The front end is dominated 
by a scoop-shovel grille, 
while the roof has an all-glass 
look at the rear. 



shield glass puts the wipers 
out in the open, atop the hood 
line. Large, composite head- 
lights are arranged in a line 
along with side marker 
lights, turn signals and park- 
ing lamps to form a wideband 
of reflective glass on both 
sides of the grille and around 
the front fenders. 



answer seems to be yes. 
Along with some of the 
more expensi ve Japanese 
sedans like Maxim a, Mazda 
929 B Lexus and Infimti, the 
newly styled Pontiac dis- 
plays a marked similarity to 
the German luxury cars, 

A sloping hood drops down 
to cat's eye headlights in 
front, while the angled C- 
post dominates the shape at 
the rear. 

Fixed quarter windows in 
the doors allow glass to drop 
completely out of sight when 
lowered. 

The Cadillac pull-type 
daor handles are gone* re- 
placed by conventional flip- 
up releases that blend in with 
the surface of the door. 
Overall, the body has a 
smooth, rounded appear- 
ance, without the severe 
aero look of Taurus or Audi. 



Low-Cost 

Computers 

lt h s erne way Chrysler Corp. 
product planners hope to re- 
duce car prices. 

The addition of computer 
controls to automobiles has 
come at an uneven pace in re- 
cent years. Now. Chrysler is 
taking a longer Look at what 
Is needed* and ho w to cut the 
costs uf computers. 

Here's their plan: Use only 
three main computers for a 
car, each to handle a major 
system. One takes care of the 
engine — including spark and 
valve timing— plus transmis- 
sion shift points and fuel de- 
livery. 

A second is used for chas- 
sis control— shock absorber 
damping rates, power steer- 
ing effort* anti Jock brakes 



Bonneville, 1992 

Has BMW found the ulti- 
mate styling secret for 4^door 
sedans? Judging by the num- 
ber of apparent imitators, a 
list that seems to include the 
1992 Pontiac Bonneville, the 




Pontbc Eton nevl lie for I WZ suggests BMW Influence. 
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JnteqMdeans dudes around 
your ordinary toothbrush. 



The interplak* Home Plaque 
Removal Instrument is one of the 
mast important advances in home 
dental care since the invention of 
the toothbrush , 

It doesn't look like on ordi- 
nary toothbrush. And itdoesnt 
work like one, 

After using the Interplak 
instrument just once, you'll be 
able to feel the difference imme- 
diately. tour mouth will seem 
fresher Cleaner, 

It cleans teeth nearly 
plaque-free. 

Clinical studies show that man- 
ual brushing removes only some of the 
plaque that builds up daily on your teeth. 
But those same studies show that 
the Interplak instrument cleans teeth 
nearly plaque-free and reduces gingivitis 
lo improve tlie liealth of your gums. And 
the more plaque you remove, the more 
you reduce the risk of early gum disease 
and loolh decay. 

Nothing fights 
plaque better. 

Unlike manual and electric tooth- 
brushes that only dean back and forth, 
or up and 

^ ^ .. - down, our ten 

‘ W- t- \) tufts of hristla 

rotate 4200 

Mum tjm£5 a ITlillUte. 

And they reverse 

their direction 46 times a second to 
literally scour off plaque and stimulate 
your gums , When the tufts reverse 
direction , the bristles extend fully 
tn dean deep between teeth and 



under your gum line, And because 
tlie bristles are four times softer 
dm the softest toothbrush , they're 
no mote abrasive than manual 
brushing with toothpaste. 

Ask your dentist 
about the benefits. 
Denial professionals across 
the country' have enthusiastically 
endorsed the Interplak mstrumem 
and theyVe recommended it to 
their patients, Its even accepted by 
tlie American Dental Association, 
It’s easy to use, cordless, 
and it recharges itself every time 
you place it in its stand, Plus you 
can buy color-coded, interchangeable brush 
heads for tlie whole family. t 
Tlie Interplak Home 
Plaque Removal Instrument, 

Emm Batisch&Lomb, 

Anew way of brushing 
your teeth, with extraonii- 
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The innovative high tech compact 
12 volt heater from Therm Technology 
Corp. t designed to heat cold areas in 
RV s, vans, boats, trailers* cabs and 
more. 

Back Seat Heals new patented 
crystal energy cell provides instant heat 



coni lo the touch. It's easy to install, 
comes complete with wire harness and 
mourning bracket and es hacked by a full 
two year warranty. Installed size 
S«" x7**alltt: 

Order Back Scat Heat unlay, so 
instead uf gelling a cold reception, your 



output. While Lhc Uu circulates a steady 
flow of warm air So the folks in the 
back slay as warm and loasty as the folks 
in the front. 

This energy efficient, sturdy 
high ’Style heater is lightweight, porta » 
blc and features a cabinet thafs atways 



inviuttion for a family outing will be 
warmly welcomed. 

Back Seat Heat is available at fine 
retail outlets nationwide, or Oder direct. 
Suggested retail price 512955 , plus 
SX 50 shipping and handling. 

CALL 1-800-SAY-HEAT 



^ 97 SS>DrrSErHi. S.E. 



m GmpC Rcpidi M.I iQhSdfi 



Therm Technoioo Corp. 

Thr HfMfr Leader 
A 



Paierwl fending MADE IN USA 
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and traction control. The last is stated 
for body functions like travel informa- 
tion and climate control. 

Chrysler executives report that the 
coat of computer* has dropped signifi- 
cantly from the $605- $600 per car of five 
years ago, and that, along with a more 
orderly use, will help keep car prices 
level. 

Truckin' With LEDs 

Truck trailers will soon have a new type 
of side marker light to help define their 
clearances. 

Light-emitting diodes (LEDs) may 
replace regular tightbulba on big rig 
trailers if current road testing is suc- 
cessful. 

The LED markers are said to laat 
more than ID times Longer than stand- 
ard lightbuEbs, and are mare resistant to 
damage from vibration. Costs are ex- 
pected lo be leas Loo, after at! mainte- 
nance and replacement figures are 
weighed together. 

If the LED side marker experiment 
works out, look for LEDs to wink on all 
over 18-wheelers. Brake lights will 
probably be the next candidate for LED 
replacement. 

GMs V6 Trend 

Faced with the prospect of tighter fuel- 
economy standards in the years ahead, 
CM seems to be stacking its chips be- 
hind V6 engines as the beat compromise 
between horsepower and fuel efficien- 
cy . The General's 1990 array of cars re- 
flects this trend. Some 54 percent of 
GM p s new cars will be powered by Vfi 
engines, compared to 29-percent ^cyl- 
inders and only Ifrpercent V8- 

The various Vfis are spread across al- 
most the entire range of GM models, 
w T hich means that Fours are limited to 
the smaller end of the spectrum and VRa 
to Cadillacs, Corvettes, Caprices, 
Camarosand Firebirds. 

Add-On Anti lock 

It costs about $250 less to install jin add- 
an antilock brake syaLem in a car than iL 
docs to integrate anldock Into the origi- 
nal design of the chassis. 

That report comes from Chrysler, 
where they figure that an antilock blllll 
into the chassis of the car from Lh* atari 
inflates the showroom price by $R0G ? 
while the add-on design runs about 
$550, The reason: Antiiock supplier* are 
becoming smarter about fitting systems 
to cars without the auto company mak- 
ing major changes to body, frame, brak- 
ing layouts and underhood packaging. 

As a result, Chrysler has begun ask- 
, ing its anti Lock suppliers to fit their sys- 
tems to the cars that are already being 
produced, instead of having the suppli- 
ers aak Chrysler to redesign cars to ac- 
cept a generic antilock system. 



CHM5L Scorecard 

If you've been wondering how effective 
those center-mounted stop lights nn 
newer cars have been, here's the an- 
swer. A study by NIITSA reports that 
rear accidents in 1987 model cars— 
those equipped with center high-mount- 
ed stop lights— declined 17 percent 
from the average for earlier model cars 
without the lights. The conclusion is 
that the stop lights made the difference. 

Allante Grounded? 

Rumors suggest that the unique air 
bridge that carries AH ante bodies be- 



tween Turin and Detroit, will be stopped 
within a year, if iL ha* not already been 
canceled. 

Slow sales of the Allante are said to be 
the reason for the change. Cadillac re- 
portedly is figuring that the air ship- 
ment in 747s specialty equipped to 
hand le the Pininfarina bodies is too cost- 
ly when measured against the low num- 
ber of bodies needed for production. 

If the Atlanta sky train is grounded, 
Cadillac will cither institute a conven- 
tional sea/rsil shipment system from It- 
aly or attempt hand ling the bodywork at 
home in Michigan. i#l 






Since TMar draplays «i*y one number, the operator has IT* RrssKKi-sibility to decide which vehicle bdmg elot^fcd 



Why radar makes mistakes. 
How to protect yourself. 



Its hard (o believe, bul traffic radar does 
not identify which vehicle is responsible 
for the speed displayed. It shows only a 
speed number. The rsdfir operator most 
decide who lo PSame . 

How re dm worMi 

The radar gun is aimed at traffic and it 
transmits a beam of invisible raefar^aves. 
Moving obsects retied meae waves back 
to the radar gun. Using the Doppler pnnciple. 
the radar calculates speed from the 
reflected wsues, Bui there's a problem. 

Thu belt guftfti 

Remember, these reflections are an 
Visible. And truck. reNtchons can bo TOn 
times stronger man car reflections. How 
can the operator h now for stjry which vehicle 
is responsible for the numoer^ 

The truth as, in many cases he can'i 
be sure, rue result? you can pe ftcfcetCKJ 
for somebody clse’s reflection. 

The only way to defend you r-s-eir 
against ttieso wrongful tickets is to know 
when radar is operating near you 



meter Ybu'll knrjw when the r^da* unit is 
neaf enough to have you under surveillance. 

Car end Dover, Popular Mechanics 
and rfiiij'ndt'i magazines have each tested 
radar detectors And each gave us their 
highest ratings. Gail- toll-free and we ll send 
reprints of the complete tests. 

We're as close hi ywir phone 

To order, call toll-free. Orders In by 
6:00 pm eastern lime go out the same day 
b y UP5 and pay tJie- shipping. 

An-d we g uarantee your satisfaction. 
If you're not entirely satFstaJ within 30 days, 
return your purchase. We'll refund your 
money and shipping costs. 

The best defense against wrongful 
tickets can he in your car tomorrow. 

Toll Free 1-800' 543-1808 

(Call flamm Wnl ,(i( , 7 fl*y» a wee*} 

ESCORT 

H WAPtMin OfCFlLTII 



ESCORT *24 E njnre-L .add JO tu| 



Self Defense 

We specialize m rad&r warning. Escort 
and Passport have a unique warning 
system rhar Sella ynu Tadar strength— wiLti 
both a variable rate beeper and a visual 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Filmless Photography Arrives 




UST THREE years 
I ago this fail, Popular 
I Mechanics reported 
Canon's debut of the first film- 
iest camera for professionals 
(‘'Electronics," page 56. Sept 
! 86} r Now, filmlesfl point-and- 
shooters for amateurs are 
here, courtesy of Canon and 
Sony, 

Like their professional 
cousins, the Canon Xap Shot 
and Sony Mavica record color 
images on a magnetic disk, for 
instant retrieval and review 
on any TV. Compared to film 
cameras, their price is high 
—about 1 1000, 

In conventional photogra- 
phy, the light-sensitive ehemi* 
cal film serves as both the 
pickup device and the storage 
medium when it is exposed to 
images admitted through the 
camera’s lens. Once the film is 
exposed, it can't be reused 
— and until it is processed, it 
can’t be displayed* 

With still video cameras no 
processing is required be- 
cause they use a magnetic disk 
instead of film. Much like vid- 
eotape, images recorded on 
the magnetic particles may be 
retrieved and displayed im- 
mediately after exposure. The 
magnetic storage mod ium at sc j 
may be erased, and reused to 
record new images. 

Although the magnetic disk 
is still video's image-storage 
medium, the image pickup de- 
vice is a small ira coprocessor 
chip mounted behind the cam- 
era's lens. In the same manner 
as video cameras and cam- 
corders r the pickup chip reads 
lightwaves admitted through 
the lens, then converts them 
to electrical signals for mag- 
netic storage. 

Although the 47mm-dia. 
disk is called a video floppy, 
it s actually housed in a hard, 
2-ul -sq . plastic shell about the 
size of a 35mm slide in its 
mount. Only one side of the 
floppy is used for recording. 
Despite this, there's room for 




New, jJi-tlecironk rcJli video cameras 
from Sony {above] and Canon (right} 
record Images on magnetic dl ski ln- 
rtesd of dim. The Images me displayed 
directly on a IV monttor^na develop- 
ing lj required. 



up to 50 images, each record- 
ed on a concentric track, be- 
ginning with Track I at the 
circumference and ending 
with Track 50 near the center 
of the disk- Not surprisingly, 
the tracks are quite 
narrow — only 60 mi crome Lera 
wide* or 24 ten-ths jusandtlis of 
an inch, A 12-micromeler 
blank band separates one 
track from the next. The disk 
spins counterclockwise at 
3S0G rpm and costs about $8, 

Each recording track can 
hold a single TV field of £63. 5 
vertical scanning lines. In the 
NTSC system used in the 
United States and elsewhere, 
a full TV frame insists of two 
interlaced fields, for a total of 
133 lines. At this writing, ail 
amateur still video cameras 
record single-field images 
only. Some pro ram eras can 
record 25 fiilt-frame images. 

Despite single-field record- 
ing, on-screen image quality is 
quite good, because amateur 
SV cameras use the High- 
Band recording system simi- 
Llit to that of the Super VHS 
and High- Band 8mm motion 
video formats. Theoretically, 




High ■Bund recording should 
yield horizontal resolution of 
up to 560 lines. In practice, 
though, Xap Shot and Mavica 
record 300 lines— still better 
than conventional videotape’s 
roughly 240 lines. 

Easy to use 

Another area where Xap Shot 
and Mavica differ from their 
professional forebears is in 
user convenience. With each 
SV camera, the built-in disk 
drive records images and 
plays them back. Earlier pro 
models required a separate 
deck for playback. Instead, 
the amateur 5 V cameras con- 
nect directly to a TV monitor 
through a combination AC 
adapter/battery recharger 
and video-input cable. In 
Sony's case, the unit is called a 
playback controller, and in- 
cludes pushbutton controls for 
operating the Mavira These 
controls are duplicated on an 
infrared remote. With Can- 
on's Xap Shot, at) controls are 
built ul 

In size and physical appear- 
ance. Xap Shot and Mavica re- 
semble compact binoculars — 



with a single lens. Each 
weighs in around 1 pound, in- 
cluding its built-in recharge- 
able battery . Xap Shut uses 
an E- volt lead -gel battery 
while Mavica has a 6-volt 
NiCd. Each is rated for about 
S00 exposures, or 230 with 
flash, and recharges in about 
an hour. 

As you might expect in a 
point-and -shoot camera, all 
exposure functions are auto- 
mated — including flash. Fo- 
cusing is not automatic — it's 
fixed . Everything beyond 3 ft, 
is in focus with Xap Shot, 4,5 
ft. with Mavica. A macro- 
£ witch lets Xap Shot focus as 
close as I ft. Mavica re- 
quires a macroconverter 
lens. 

In specifications, Xap 
Shot's 11mm f/2.8-22 lens of- 
fers shutter speeds from V w to 
V m see. The shutter speed of 
Mavica's 15mm &2.S- 16 optic 
ranges from s 4o to sec* 
The 11mm and 15mm focal 
lengths do not represent su- 
perwide-angle lenses. They^re 
ac Lu ally the equivalent of 
about 60mm in a film camera 
Why the low measurement? 
Because the chip that serves 
as the focal plane of an S V 
camera has a smaller area 
than a 24 x36mm film frame. 
Tu calculate the film-camera 
equivalent of an SV lens, mul- 
tiply its focal length by 4 for a 
fWL pickup (Mavica) and by 
5.33 for a V^in. chip (the diag- 
anal measurement of Xap 
Shot's chip). Another area of 
comparison with film is the 
tight sensitivity of SV camera*. 

For both Xap Shot and Ma- 
vica, flash sync speed is '/ 1Z5 
sec. T triggered automatical- 
ly. In terms of film speed, the 
SV cameras have a rating 
equivalent to ISO- 100, In an 
ago of 1S0-33OD and faster 
films, this is quite slow; Rut 
SV cameras probably will in- 
crease their light sensitivity 
rapidly, much as motion vid- 
eo camcorders did . VH 
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No other training — in school, on the job, 
anywhere — shows you how to trouble- 
shoot and service computers like NRI 



HARD Dt$K 

aom 

WftefTutofkif Storage 

CJfUCtEy Snd rfat2 access speed. 



PACKARD BELL COMPUTER 

WC V40 oual w (4.7? WHJ/S tMtn CPU. 
S12XRAM, S60K d^bknaded [fis* drrvrp 



MONITOR 
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DIGITAL MULTIMETER 
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TECHNICAL MANUALS 

1 pnHMnnl pnvvrfe jncf 
mnuttte Specs on Packard 
%e\\ computer 



DISCOVERY LAB 

Complete tsreadbQflntUng 

p^ehti tr> n?r ytxj rtesfpi and 
mpdHV t&naltt, OLujnesfi 
Srtfl rftSSlr fautti 



Only N RI walks you through the 
step-by-step assembly ol a powerful 
XT-com pati h le computer system you 
keep— giving you the hands-on 
experience you need to work with, 
troubleshoot, and service all ol today's most 
widely used computer systems. You gel all it 
takes to atari a money-making career, even a 
business of your own in computer service. 

Nn df Htfa ic The hna wny m Irani n > irrvicr Ltan^uim is hi attunDv 

tetfM 3 JUl tfunpUEt* firm* rhf fccybovd nrt up A* you pur iht 

mk+itnc Hjirthcr. [xtftHinidlK key R-S& and Llc 11 > Ht4nw« in-. 41 each satfC of 
i\V-TJihlv. vh ju v.t Jut uuFHrlr Ihj w {aril pan uf it WOfki, wfm tail ivn n^. 
sKlNiwyniQBiflxit 

i Inly NRI —die leader m t"iftCT-litriSdiii^ al-hcmc ricclrdoks [raining fur “"S 
ycjuv ^Jves you such pnciiciL mkwwkl ccnjiiter ■orVing experience Indeed 
mi chIkt (lauiing. — in *rixid. on Che pel), imu’h'fi - ihowi you how 10 Eftwhk 
<luH.it anj service auifiutm like NRI. 

You get tn-demand computer servicing skills as you 
train with your own XT-compatlWe system— now 
with 20 meg hard drive 

Wuh SWs exclusive tandem training, you wtiafK 1 huikl and l^ep I he powerful; 

nrw frtkml m VJOffi PCfXT«Hi|HtMc rimpwrr. eompteie wiiMIZK Raw and 

JlfmrghcinJdKfcdnvt 

You scan by aannhlin$ JftJ ^ing ihc 1 imriliSFfll ’ 1 LqN ord, mmr i m n i ley 

Um ittuiiry ml the rtttin lnfck 1 buonL ireull [lx- pxnAVtT suppli 1 'a r disk clnu\ 

then mtcifaLf yuur his^i ra.iliMic^ ml mf bkri Llut * (WE All 

Only NRI gives you a top-re led micro with complete 
braining built Into Ihc assembly process 

Yiiur NRI tLkrubi-^ni rraining centimes Jft vehi install liic powerful ZOfnqpfayvr hard 
link dmt— fixtiy'i most wjynsrd iwtpwcr poiphctal^irvlwfcii in jwnwh: tu 
dramikaly iixrrbc vrhir uniipuitf'* capacity while ffrbv you li^hmii^- 
qiiiffc dyei kww 

Ebviife fully aaciAfcd yuur Pacfcmi Bell VXH&. you take h Ehnx# a tfompIcK 
sens uf du^rxeJji:- Eob. hcl^ltuile pMrtw p>tll o : ■Alpultr xn'icinR icritalk^utt a> yuu 
uir LomminJ erf L he full piivcr of the VXHH i liij?h fpid V^U rakTVfmMrMif . 

In no Hirr a! aB. you hjnr lit crmdklHiLT and Ihe kmlwlkiw Elk nUfi wiUl. 
titjriA^huwt, and hcpritt every con^swtr un dvnufLet locby Jndcol \<w havt 
what it m£o a hiit-tiuie. nxmry uukiriy; auttf X* indwsiy (Htmician 

even slani j LiFnpirirr scrvkic btndx,^ irf yuuf own. 

No experience needed, NRI builds it in 

You need no prrtiosts n pffta g m compiim nr ckonvrfa hj suewd wuh NRJ 
Yixj s tim HTih the haak>. fdluwir^ rtsy Ei>rtad HfetTiMtkVfr avi diUfipiiisv ^mkty 
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Cleaner Gasoline Comes On Line 









IR POLLUTION 
and fears of future 
gap shortages may 
seem to be pushing gasoline 
to the verge of obsolescence. 
But don't count big nil nut ton 
soon. Pressured by calls from 
President Bush and South- 
ern California regulators for 
alternative-fueled vehicle*, 
industry has suddenly 
ailed out an ace they may 
ave had up their sleeve fora 
while, Arco calls it Emissions 
Control- 1, EC-1 for short, 
and they say this refcrmulat- 
ed version of gasoline re- 
duces air pollution from 
pre- 1975 cars by IS perceni. 

In a sense* EC-1 is a 
shrewd public relations move. 
The technology to produce 
uch blends is not new r and 
some of it is already available 
other brands that don't 
make Arco 1 * claims. Still, 
while? the breakthrough may 
be primarily one of packaging 
the package may end up serv- 
ing u Very Useful pULrpo&e. 

On sale only in Southern 
California as of September 1 r 
EC-1 is the quickest relief 
that the miserably polluter! 
Los Angeles area can expect. 
Although not a* clean as 
methanol, the leading con- 
tender among the alterna- 
lives (see “Fuels In Your 
Future, 11 page 55 h and "Cual- 
ahoLics/ page GO, for detailed 
accounts), EC-1 is unique in 
being an emissions control 
step that requires no modifi- 
cation of caiBj or the fuel de- 
livery infrastructure. 

The cars it's intended for 
— nnncatalyst models now 
burning Loaded gas — cur- 
rently account for only 15 
percent of Southern Califor- 
nia'* auto population, but 
produce nearly 30 percent 
of its vehicular air pollu- 
tion. If all these cars 
switched to the new gas, 
Arco estimates it would be 
equivalent to taking 20 per- 
cent of the region's w r orst pol- 



Cfta»fe dynamometer is used to test emission* from EG 1 -fueled car. 



Inters off the road. They also 
claim i hat driveability and 
mileage will be unaffected, 
and that their additive pack- 
age will substitute for lead, 
which older can- rely on to 
lubricate Lheir valve seats. 

Making the cut 

Even Arco admits that EC-1 
is nothing revolutionary, 
Simply tinkering w r ith the 
standard hydrocarbon cock- 
tail produced a gas that gave 
nffu [hpreeni less nitrous ox - 
ides* 4 percent less reactive 
organic gases. 9 percent less 
carbon monoxide and 30 per- 
cent less sulfur dioxides 
when burned. The key was 



tuning nut certain compo- 
nents uflhe usual mix, 

A basic gasoline blend, or 
"cut, 1 ' is made Up of crude-oil 
distillates drawn from a re- 
finer's fractionating column, 
esse nt i Lilly a large and very 
precise st ill. Areo's cut elimi- 
nated the lightest and heavi- 
est of the crude-oil fractions. 

The light end of the evapo- 
rative spectrum consist* 
mainly of butane, This help* 
gasoline vaporize, making 
cEild starting a lot easier. But 
the same churacteristic 
means significant amounts of 
it escape during storage and 
transport* which causes 
smog. At the heavier end are 



Area graphic shows what % cut out and whal s added to make EC- 1 . 



hydrocarbons known as aro- 
matic* and olefins. Although 
high in energy content, large 
amounts of them pass 
through the engine un- 
hurried . 

Aromatics and olefins are, 
however, important as an oc- 
tane enhancer. To restore oc- 
tane, a new ail di live, called 
methyl tertiary butyl ether 
(MBTE) h was introduced to 
the mix, MBTE also oxygen- 
ates gasoline so it evaiHtrate* 
and bums more easily. 

The potential of reformu- 
lated gasoline as a route to 
emissions reduction is as yet 
uncertain. Developing a ver- 
sion for more recent, cata- 
lyst -equipped cars will be 
more complex^ for one thing. 

Another problem m ay he 
price. Although EC-1 now 
costs Arco only 2 cents per 
gallon more to produce than 
leaded regular (Arco will ab- 
sorb the cost for now) 1 bring- 
ing it to markets larger than 
Southern California would 
require large-scale replace- 
ments of refining equipment . 
Also, it is possible that low- 
pollution blend* may waste 
crude by leaving surpluses of 
unmarketable compounds. 
Even if some of the surplus is 
re-refined into useful prod- 
ucts, the end result would 
still be higher costs. 

The moat optimistic esti- 
mates of the total amount 
pollution could be cut fay re- 
formulating gasoline are in 
the area of 30 percent. But 
experimental evidence to 
back this up is lacking. All 
the same, with Southern Cal- 
ifornia choking under a blan- 
ket of turing so bad that plan* 
are in the works to limit use 
of barbecue charcoal starter 
fluid and paints, using EC-1 
and similar products may be 
one of the least painful step* 
Southern Californians — and 
perhaps soon the reat of 
us — are forced to take. 

— Abe Dane 
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CAR CLINIC 



BY MIKE ALLEN 



Surging Flyer 



□ HAVE a L9S9 Itasca 
Sunflyer 31-fL mo- 
torhome with Lho 454 
Chevy engine ami auLuinalic 
trEuismiss.ioti, On several oc- 
casions, after climbing 5-per- 
cent grades for several miles, 
I experienced a surging loss 
of power. L had Lo put! over 
and stup h but after a few min- 
utes of fast idle, everything 
returned Lo normal. The 
dealer checked the fuel 
pump, filters and so on, but 
found nu problem. Could this 
be electrical or fuel? 

ELROY SMITH 
EUGENE. DR 

You’ve got vapor luck. And 
l ac gotten a tot of vapor-hck- 
reluied mail lately, because 
gasoline has ci higher vapor 
pressure now than ever. Re- 
fineries ore putting higher oc- 
tane, higher vapor-pressure 
fractions into the gasoline 



blends nowadays to compen- 
sate for tack of lead. 

There arc several things 
you or other readers with va- 
por lock cun fry- Anything 
that reduces underhaotl tem- 
peratures wilt help, Be sure 
the radiator is clean, the fan 
clutch is hooking up, the belts 
aren’t slipping and the cool- 
ing system is up to spec . 

All fuel dnjected can?, and 
many carbureted ears , bypass 
to*me of the fuel back into the 
tank, SO Cool fuel is always 
circulating. If you don’t hu ve 
such a system, add one. 

Park the vehicle in the 
shade, or at least hend^in to 
the sort , the fuel tank stays 

m cool as possible on sunny 
days. Also, keep the fuel tank 
at least half full 

Insulate the fuel hues any- 
where they pass near a hat 
comptment, like the exhaust 
system or transm iasion , 



Replace the stock fuel 
pump with a high -capacity, 
high-pressure pump, and 
add a regulator set to the ap- 
propriate pressure close to 
carburetor , 

Too Full 

[ have a 1982 6-cylinder Con- 
cord. When I fill the crank- 
case to the FULL mark on the 
dipstick , oil seeps out around 
the base of the cap where you 
add oil. 1 was told by a friend 
that this was a common thing 
that happens to this model 
car. Should I pour less oil into 
the engine to prevent ihi*? 

JOHNSON LAMBERT 
BROOKS V I LLE, FL 

The seepage isn't caused by 
too much oil. Continue to fill 
the crankcase with oil to the 
appropriate level, or your oil- 
starved engine will grow old 
before its time. Replace the 
gasket in the oil filler cap to 
stop the seepage. 

Shocking Story 

Is there a recam mended pe- 
riod of Lime or mileage as to 
when MavPherson struts on 
fwd cans should be replaced? 
My 45 r 000-nule Dodge Lanc- 
er just doesn't feel tight any- 
more — so I thought ( needed 
new shocks up front. 

Is it better to change the 
strut assembly, or just the 
shock? Or is the east differ- 
ence so great that the spring 
is reused? And should 1 have 
Lhe front realigned? 

CHUCK MJELKE 
RAHWAY, NJ 

Strut life is mflumcedgwatly 
by driving Style and the 
rough ness of the roods you 
drive on. The area of New 
f fersey where you (and / i 
drive is pretty hard on sus- 
pensions because of bad pave- 
ment, Your 45,000 miles m 
well post the exited service 
life of even a premium shack 
under these conditions. 



Some struts have a re- 
buildahle or replaceable 
shock. Others replace the en- 
tire strut r except for the 
spring. Normally, the spring 
is reused, u niess it's sagged or 
broken. 

Many serwe marmots say 
that by scribing the positions 
of the alignment bolts prior to 
disassembly * you can reas- 
semble the front end and stdl 
be in alignment. I disagree . 
and recommend a full cam- 
her fcas ter Hoe - in alignment 
anytime the settings are dis - 
turbed- 

Don't forget tv replace the 
bump Stops I which normally 
ore included with a new 
shock 1 and to too* carefully at 
the splash shield, top bearing, 
ball joints and tie rod ends. 

Rim Of The 
World 

I recently purchased a 1989 
Mustang LX with the 5.0-Ji- 
ter V8 and GT suspension. It 
has LFpx? aluminum alloy 
wheels in 4-bolt pattern. Is 
there someplace I can order 
some steel wheels in 14- or 
15-in, diameter? The salt 
spread on the roads here is 
pretty hard on aluminum 
wheels, 

DARREN HAAS 
DARTMOUTH, WI 

You don't need to order new 
wheels from anywhere spe- 
cial. Trot over to the nearest 
junkyard^ excuse me, they 
call themselves auto-parts re- 
cycling centers nowadays 
—and pick up some used 
rims. That 4 -boh Ford boll 
pattern has been used forge n - 
e rations, and they'll un- 
doubtedly have a stack of 
them as tall as a house. 

This will set you back con- 
siderably less than ne w ones, 
even if you're the fastidious 
type and insist on having 
them sandblasted and point- 
ed at a body shop first , 

( Phase tu nr to page 



Superfunnel 

Changing your oil )S pretty easy: 
Warm up the car. crawl under- 
neath with drain pan and a 
wrench, and remove the drain 
plug and filter. But on some 
cars, it's a really messy [Ob. 
'cause lhe oil stream runs 
rigtrl onto a frame rail Then 
the filler usually leaks oil all 
Over until lhe (breads dear 
and you can turn if upright. 

This lends to leave oil run- 
ning down into your armpit, 
and greasy siains all over 
the driveway. 

To prevenl this sort of irri- 
tation. try this tip sent in by 
Steven Smolen from Chico- 
pee. Massachusetts Recy- 
cle a plastic milk or pleach 
botlle by cutting the bottom 
olf, making ii a huge funnel 
Use this lunnel, with its 
built-in handle, to keep all 
the oil flowing into the dram 
pan ll'5 big enough to catch 
the filter, loo. 




CAR 
CARE 
TIP 
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‘Just another brake job? 

Not to the guy who owns this ear. 

Not to me, either.” 







fes35^ 



You learn real fast in a GM dealership . behind every 
brake fob there s a person. Someone who depends 
on these wheels to get around town, go on vacations , 
take the kids to school. And that person brought their 
car to this dealership because they wanted these 
brakes done right. With genuine GM parts. The kind 
this General Motors car was designed fo use 
Just another brake tob? There's no such thing in 
my book: 

■*- # L 

k^v - 



Sl&phen Thompson 
Mr Goodvifench Service Technician 
Sycamore Chevrolet. Terre Haute, Indiana 






* 



Talk to Mr. Good wrench and you learn very quickly 
hes a career technician He takes pride in his GM 
factory training and the skills he brings to the job So 
when you've got Mr Goodwrench taking care oF your 
car, you ve got the freedom to go anywhere, anytime 
And isn t that what owning a car or truck is all about? 
Whether you drive a Chevrolet, Pontiac. Oldsmobile, 
Buick, Cadillac or GMC Truck, bring it to the 
man who knows it best .Mr Goodwrench 



GM 



Parts 



It’s not Just a car... it's yaur freedom. 




Car clinic . nj itnt j*~r < j r 1 1 iN iffF ±tlf 

Turbogrinder 

1 mvna L9K7 Biiick Regal Grand Natiuji- 
al The rear axle makes a melal-lo-meLall 
grinding no use while backing u por turn- 
ing a comer slowly. The car is under ex- 
trndni warranty, so I ii&ked the dealer 
to Look into it. He said there's nothing 
wrong, and that changing the gear tube 
should help. Hot with only 18, IKK* miles, 
how can this be possible? 

HICHAttDPEUDAR 

sterling heights, mi 

Limited ^tip differentials haw spring- 
loaded clutches inside them, to prevent 
rj;re wheel from spinning uselessly when 
too much power is applied- YourGN is 
one of the few ears on the road today with 
a substantial excess of power, and the 
differential is set up very tight. This dif- 
ferent a! nt use used to be common ua the 
a upercarera. 

Gear lube specified for LSD axles has 
a friction ^ modifier compound in it r to 
make this noise a little less obtrusive, Be 
sure the lube you use is specified for 
USDs. The friction modifier is available 
separately as on additive as well, bull 
recommend changing the lube rather 
than just adding modifier. If y oure real- 
ty concerned about the health of your 
axle, haw the lube you drain out checked 
by one of the oil analysts labs. For that 




Real Hot Tip 

Sparkplugs, if they're the right ones for your vehi- 
cle, are almost always correctly gapped when they 
come out of the box 

But if the gap is wrong — say the plug was 
dropped, or you Ye reinstalling 
used plugs and want to close up 
the gap a smidgeon-^don t just 
tap them on the shop floor or 
bend them with needlenose 
pliers. There's a hook- shaped 
gapping tool for thaIHu&t care- 
fully bend the ground electrode 
until the gap is correct. ( You al- 
ready know that to check the gap 
properly, you need 1o use a 
round- wire sparkplug gapping 
tool, which will be more accurate 
than a flat feeler gauge.) 

Many plugs are otherwise 
identical except for the differ- 
ence in gap width, but don't try fo 
use (he wrong plug and regap 
it — the electrode won't be par- 
allel to the center post, and 
you'll have misfiring problems 
and short plug life. 



TIP 







matter, it 's pretty simple to remove the 
rear cover and inspect the differential. 

Piecemeal 

I have a Cavalier with Lhe2,B VG, 
The dealer has beets messing armimi for 
months trying to cure a lumpy idle and 
stalling problem by replacing most of 
the fyebinjecLiun system, one pieoe at a 
Lime. This his been most ineuriverlient, 
beeau^e J have to rent a car every time. 

At the same time, he's made no prog- 
ress in making the cruise control oper- 
ate normally. Jt varies considerably in 
speed, and drops off-line completely at 
odd moments* Fro not too worried about 
the cruise cont rol, but the stalling prob- 
lem makes pulling out into traffic poten- 
tial ly dange rous. a flth u h kakte k 

[IESHOTNES, TA 

/ suspect both your problems are related 
to an intermittent vacuum teak, some- 
where in the main vacuum fitting on the 
intake manifold, in the line that feeds the 
erwse control or its vacuum funk, or per- 
haps in one of the other lines that origi- 
nate at the fitting. 

If a simple inspection doesn't turn up 
the problem — which is probably a deteri- 
orated rubber fitting or cracked nylon 
itacuum control line— try the traditional 
methods of chasing vacuum leaks 



Start by disconnecting the vacuum 
line that operates the cruise at the main 
fitting, and plugging the hole. If your 
idle returns to normal, you'ue isolated 
the problem. With the engine idling, 
spray WD-40 or a similar oil onto sus- 
pect connections. If idle quality changes 
momentarily, as the oil temporarily 
blocks the leak, you^ue found it 

Strained Relationship 

l have a new 1S8H Ford Ranger with a 
fuei-iryeeted Vti. What type of fud filter 
can 1 install between the tank and 
engine? ROBE EtTGttEE N 

ALLEGAN* Ml 

Use the port number that Ford recon i- 
mends for your truck. Fuel -injected ve- 
hicles, unlike carbureted buggies of 
yesteryear, have really good filters, capa- 
ble o f picking up considera ble amounte 
of dirt and moisture:. 

Don't try to splice m a filter intended 
for a carbureted vehicle, The flow rates 
and pressures are much h igher in the 
lines to the fuel injection . W 



IX) YOU HAVE A CAR PROBLEM? 

Jt t*/ ii-;t Aft Ar afwttf it. Srtfd tfiiur q.'-wifiUN tv 
{'or Ctiak, I'tppttfor Mrr-Mmr*, WrutSftk Si. { 

A>jt ft irk. AT White tetters otnwrtl A* 

fiifjfarmt imffi 'tiffin tty, pmdUitrt fMtf mr vjf 
{ntrrrat tritf ffr rtisrtfsxeft in ftte wtftwu. 



SEBVKCTIK 

■ Some '$6 and '87 Jeep Chera- 
kees, Wagoneefs, Comanches 
and Wranglers may exhibit repeal * 
ed stalls when started from cold. 
This may be caused by a fail I ly 
throttle-body injector. TSB INJ 
TBI/G-9-87 

■ Nolo that 86 and '67 ford Rang- 
ers and Bronco Its may experience 
throttle-plate sticking under condi- 
tions of high humidity and sub- 
freezing conditions. Adding a 
Shroud and hot- air tube to the air in- 
duction assembly should cure this. 
TSB 87-2-31 

■ High idle speeds, perhaps ac- 
companied by a check engine light 
and a trouble code 36, experie need 
on '85- '87 Fierce with 6-cylinder 
engines may be caused by a frac- 
ture in the EGR pipe. TSB 87-6 
(Gasoime}-23 

■ Hyundai Excels may experience 
failure of the upper radiator lank 
seam because of insufficient clear- 
ance between the radiator and the 
radiator support. After repairing the 
seam, add a flat washer at all tour 
attachment bolts. TSB Voi, 1 
ENGQ06 



Prestone Super Flush does. 






Deposits 
removed using 
Super Flush 




Deposits 
removed usir^g 
wafer done 



Super Flush your cooling system. Because Prestone" 
Super Flush cuts through 53% 
more oil, dirt and rust than 
draining and flushing with water 
alone. Super Flush power-cleans 
the dogged radiator passages 
that could destroy your cooling 
system and lead to possible 
engine breakdown. 



And them’s nothing to it. Just pour the Super Flush di- 
rectly into your radiator. Simply run your engine and drain it. 
In no time, you’ll have a clean cooling system that’ll keep your 
engine humming. 

And if you flush with Prestone Super Flush, refill your sys- 
tem with Prestone* Advanced Formula Anti Freeze and register, 
we’ll guarantee your radiator for a full year. 

So when it’s time to flush, remember the I h 



right way to flush. Prestone Super Flush. 



Ma 



Prestone 
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FREEWHEELING 



BY TONY SWAN 



Red Rock Rookie 



THAT Bronco 
1 t J [I poised on the edge 
HHBof that precipice? 
Why are those people stand- 
ing there watching this im- 
pending peril? What can that 
driver he thinking about? 

Those are very good ques- 
tions. and l still don't have 
truly rational answers for 
them— even though I was 
the driver. 

The occasion was a special 
preview staged by the Ford 
Motor Co. to showcase iU 4- 
wheeUirive trucks for 1990. 



We were invited for a day of 
driving in the red rock cnui> 
try near Moab. in southeast- 
ern Utah. 

This is an amazing part of 
the world, full of formations p 
shapes and colors that defy 
the imagination. There are a 
cou ple of spectacular Nation- 
llL Parks ii] the immediate 
area. Arches and Canyon- 
lands. as well as lots of rocky 
terrain that's open to recre- 
ational vehicle*. 



The territory chosen far 
the Ford show was just east 
of Moab, and virtually every 
inch of the route was laid out 
on bare, red-huerl sandstone. 
Virtually all the formations 
in the area are sedimentary 
rock, laid down when south- 
ern Utah was. at the bottom 
of a shallow sea. Slick-rock is 
what the locals call it, al- 
though its texturing afforded 
a good deal more grip than I 
expected. 

I didn't have much Lime for 



marveling at the marvelous 
scenery, though. Once the 
drive began, I concentrated 
my full and undivided atten- 
tion on the tricky business of 
keeping my vehicle upright. 
We started the day by 
driving along the back of a 
long, narrow rock ridge, nar- 
row enough that the wheels 
straddled its crown. ITie dis- 
concerting part of this is that 
the design of most pickups 
and sport/utilftica limits vi- 
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Clirr-nangJmjJn southern Utah i eye-flying red rack country. 



sion to the immediate front of 
the car. There's no slope to 
the hoodline, which means 
you can't see down very well, 
which means you're guessing 
to some extent at the place- 
ment of the front wheels. 

Td never really been par- 
ticularly consciouis of this 
trait until I started out 
across thal narrow hogback, 
but by the end of the day it 
was indelibly etched into my 
consciousness. And I was 
most acutely aware of that 
hiuff bow when it came time 
to negotiate steep downhills 
like the one you're seeing 
here. The sensation is about 
what you'd associate with 
driving the vehicle over the 
edge of an absolute vertical 
drop. 

However, 1 should alsn 
note that by the lime we 
reached this particular drop- 



cff h the steepest of the day, 
Fd also built upa good deal of 
confidence in the equipment. 
Ford's collection of 4-wheel- 
drive machinery handled all 
this rough stuff with ease, 
uphill, downhill, sidehill. 
sand wash, you name it. 

Naturally, it helped that 
our trail guide gave us a 
demo run on all the particu- 
larly tricky bits. Seeing* dif- 
ficult feat accomplished 
takes you a long way toward 
doing it yourself, and carried 
me over, up and down some 
pieces of terrain 1 would not 
have thought driveable. 

(Just about the time t got 
used to the idea of driving 
around in this rockpile, we 
encountered some guys rid- 
ing around on mountain 
bikes. Our guide told us the 
bicyclists arc almost as com- 
mon as SUVs out here. The 



thought mads? me want to go 
directly to lunch.) 

One note worth adding 
here is that tires make a sub- 
stantial difference in this 
kind of environment. If you 
buy a sportful ility vehicle 
with off-road in mind, make 
sure the rubber matches the 
mission. The garden- variety 
tires that come as original 
equipment on most SUVs 
aren't equal to real dirty 
driving. 

At any rate, I came away 
with a healthy respect for 
Ford's new truck collection 
and a desire to get back to 
southern Utah again soon. If 
you're shopping for new off- 
road adventures, this one 
□tight Lq be high on the list. 

Buckle Up, 
Hollywood 

Do you believe in seatbelts? 
We do. There's no question 
that seatbelts work, and that 
our national injury and fatali- 
ty incidence would diminish 
substantially if everyone 
buckled up. 

This is hardly news, even 
in the movie community. But 
when was the last time you 
saw an actor buckle up when 
he or she climbed into a car? 
The lasl one I can remember 
for sure ie the bad guy click- 
ing his lap be! t j uat before the 
chase scene in "Bullit P which 
w r as made around 20 years 
ago. 

Even in cop shows the ac- 
tors jump in and drive off 
without fastening their belts, 
and they're never belted for 
in-car scenes. 

Here's a chance for the film 
industry to do a little positive 
consciousness-raising for a 
change. We can't imagine 
that it would be either diffi- 
cult or costly to write seat- 
belts inlu appropriate 
scenes, and it might just help 
erode some of the continued 
mindless resistance to their 
use. EM 
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Save Gas, Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE I sec details below] 



Tbfe following introduce* one of the 
momt fully tested ind puma fti itf- 
fag, EHcttoft-redtictaf ngM* trut- 
nmti mrto mch the iktrlueCJ 

Th« S*cr*t i« “Foly pi 

Itly" la short for polytetj^uorocthy 
lene (TFE). the slipperiest substance 
known to man, (1061 GuIhh Book of 
World Record*). Petrolon Corporation, 
makers of Slick 50, monied a way to 
permanently bind this slippery chemical 
to your engine with one trealmenL Just 
one quart of Slick 50 am reduce engine 
friction, increase gas mileage and home 
power and reduce engine operating 
temperature, oiustng your oil and engine 
to last longer.,, plus it reduces metal wear, 
defraying costly overhauls, 

Ymmn of Testing and U» 

Have Proved it True! 

Slick 50 has been thoroughly tested In 
independent laboratories and cut on the 
road; 

The March/Aprll 1982, p_ 35 Issue of 
“CouodMtf Digest 1 " magazine stated. 
- Slick 50 does reduce engine heat and 
ordinary wear, and our Informal tests 
Indicate that it will Improve mileage 
by about 2 or 3 miles per gallon/* 

One of the country's ■feO*t Iwpw t a J 

a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur- 
prised at its permanence. "We actually 
■expected the Petrolon Slick 50 TFE ResJn 
coating to also be removed, but later 
found it was suit there.’* 

TUV a German tesUng laboratory with 
credentials every hi t as prestigious as our 
Underwriters laboratories, tested Slick 
50 in 1986. They found substantial 
Increases In both gps mileage and horse- 
power. Their teats showed that these 
gains were due to a reduction In friction. 

The Federal Atiitioo Adululltn- 
th>A has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment [PAR. 0 33.49). This 
FAA endurance test simulated 1400 
hours of engine use. 

The power technolagr laboratory at a 
leading nvlliv**l*ra uniTersitj 
stated. “Slick 50 does increase horse 
power and decrease fuel consumption in 
tests done at the uni versify." 

The Space HU Cntaimbia uses the 
chemical ‘ poly 1 " In its gears and bearings 
because It Is the only chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space 
ftrhaps most dramatic of ail Is a tor- 
ture lest overseen by the Automotive 
Service* Council for Pcim*jliAfliA and 
shown on WTVE television. Three care 
with 75,000 to 129,00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each vehicle, and 
the cars driven without the oil plug^ for 
about a half hour. The water temperature 
merer rose and the engines sustained no 
apparent damage. 




its Easy to Treat Your Engine 

A few minutes before oil and filler 
change, add the engla* fhuh you get 
free with each order to dean OUl the 
engine. Let the engine Idle for 5 minutes. 
Then drain the oil change the filter and 
add the proper amount of Oil. less one 
quart. Add one quart of Slick 50. drive 
for 30 minutes, and leave it In the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "Poly" 
between the parts where 11 is burnished 
Into the pores of the metal. 

Only On* Treatment Necessary 

lt*s permanent so you do it only once, 
not each time you change oil. One quart 
of Slick 50 will treat all standard 4, 6 and 
8-cyUnder gasoline and dlcsri engines. 

Works with Most Oils 

Slick 50 will work with all petroJeum- 
based oils and ail synthetics compatible 
with petroleum-based oils with the excep- 
tion of graphite oils. However, once an 
engine Is treated, you can go back to a 
graphite type ifdesired- 

4 Ways Slick 50 
Saves You Money 

Your actual percentages may vary 
depending on your driving, rehteJe con- 
dition. weather and geographic location, 
bu l no mat ter what your conditions. Slick 
50 can: 

1 . Increase mileage 

2. Increase horsepower (small economy 
care and large RVs res illy need this) 

3 Reduce operating temperatures, thus 
Increasing the lubrication and lift of 
the oil and engine, 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
care experience when first started before 
the oil begins lo circulate- Slick 50 tan 
eliminate this problem fur le** thin the 
mtdtntukiflfpi. 

Slick 50 Will Hoi 
Affect Your Warranty 

Slick 50 Is suspended In an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Inst I 
lute service classification SFOC-CD. 

There's No Ritk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don’t 
notice an improvement in engine perfor- 
mance, return your Invoice with a short 
note telling why. for a prompt full 
refund — no questions asked. 

Profit from Selling 
Slick 50 You reelf 

Here’s an opportunity to make hand- 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products. Free dealership information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you Itave seen Sick 
SO advertised in a current magazine at 
a lower price, we will beat that price by 
$2,00 per quart 

For purchase or further information 
call lolMree 1 800-525-8624, est 11 {in 
California 1-8Q0-233-9559) or send to: 
Progressive Energy Corporation, 255 
South Bent Avenue, #B2, Dept, PM1 1 9, 
San Marcos, California 92069, 



Vra, 1 w&nl lo improve my tar's performance 
and save my engine— rush me hik tree. 

□ One Slick 50 at $39.95 + $4 00 shipping and 

handling, c*nr flwdtnbi #4d Sun Tu 

□ Give me tree shipping and handling for my 
order ol 2 or more el $39.95 each. 

□ Chech □ C.Q.D. □ Visa / MasterCard 

Card * 

Exp Datc-= 

Name — — 

Address 

(Guns atreei odtire^g ir poult?)* h* OPS denvurtf 



City State Zip 




Progressive Biergy Corporation 



Hi Scufr Bert Avenue. #B2, Qapi. Hmi la 
San M&tcoe, Calilorn. a S2D&S 

CALL NOW. toll free 1400-6254434 

IN CALIFORNIA, TOLL FREE 14*0-233-9559- 

€i1&89 Prygmin Enltr^py CfffL 



OLD HOUSE RESTORATION 



BY BOB VILA 



Old House Moving 




Though eacpenshre. jrtqvlng an old home to a new ihe can greatly hnaeaw the value of the house. 



T'S THE RIGHT 
house in the wrong 
place. That's often 
the problem when someone 
finds an old house ripe for 
restoration these days* 
Perhaps rezoning of resi- 
dential land to commercial 
property makes a neighbor- 
hood undesirable. Or maybe 
the area where the house 
originally sat just doesn't 
warrant the type of invest- 
ment you'd have to make Lo 
restore the structure. Al- 
though it should be consid- 
ered a last-resort answer to 
the problem „ literally picking 
the house up and moving 
it— either whole or in pieces 
— may be the solution. 

Of course, anytime a build- 
ing can he restored on site it 
should be. Historically 
speaking, when you move a 
homse you're taking it out of 
its natural contest, so you 
lose the inherent character of 
the land and culture of the 

area- Rut hh meti mas moving 
a house m the only answer 
— and often it's a far better 
one than having the struc- 
ture destroyed in thE name of 
progress. 

Have house, 
will travel 

Whether a house can be 
moved in its entirety comes 
down to one thing: Is there 
room to move it? So the start- 
ing point of e very profession- 
al house- moving project is a 
map of the route the building 
must take to its new homo. 
The obstacles the house will 
encounter on its trip, like 
bridges, narrow roadways 
and overhead wires, will de- 
termine whether or not a 
whole-house move is feasi- 
ble* One must be sure before- 
hand that the width and 
height, of the house will fit 



Contributing Editor Bob Vila 
was hoi f of public teltiri&ian'* 
“This Old ffou-K " for IQ years* 
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along the entire path it will 
take. 

The major deterrents of 
house moving these days are 
power and telephone lines. 
The cost of remov ing these to 
allow the height of the house 
to pass can be enormous, in 
some communities, local util- 
ities charge $1000 or more to 
move, then reconnect, main 
cables to make way for a 
house. Because of the cost 
factor involved here T you 
really can't move a house 
very far. 

Tree limbs, too, can cause 
problems. If branches are in 
the way fc a tree trimmer will 
have to be hired to make sure 
the structure can pass freely. 
Depending on where you 
live, youll also need all types 
of permits or permissions be- 



fore you can begin the move 
to ensure your home’s jour- 
ney won't be too disruptive 
to the community. These 
usually include approval 
from the police and fire de- 
partments that you won't be 
blocking emergency routes 
or disrupting traffic pat- 
terns, along with permits for 
an overweight and oversized 
vehicle, demolition and re- 
construction. 

The way a house is physi- 
cally moved is surprisingly 
simple to understand. Holes 
are punched in the founda- 
tion and steel I beams insert- 
ed through them to support 
the building. Then the rest of 
the foundation is broken out, 
the house is jacket! up, put on 
a special hydraulic (lolly and 
literally rolled away. Once at 



its new home, the house is po- 
sitioned over the foundation 
footings. The steel beams are 
blocked up, elevating the 
structure, while the founda- 
tion w r alla are completed. 

To give you some idea of 
whal costs are involved in a 
project like this* expect to 
pay around SIS, 000 to 
$20,000 (depending on where 
you live, of course) ta move 
an average 2-story frame 
house. This price is just for 
(he physical act of moving 
the structure, it doesn't take 
into account the costs associ- 
ated with moving wires, 
trimming tree branches and 
soon. The job should take 
about a week. 

Moving a masonry* house is 
more complicated. Since the 

f PtrOBG tf tnt to FflffT i9) 
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Aluminum 

Mudguard# 



K)ck Pieles 



Running Beards 



p J 'J 3 3333ISJ 3 pi 



Good Looking, Hard Working, Trend Setting Products for Your Truck . 



Side Rails Brito-Treod TooJ Boxes 



Tailgate Protectors 
Sid# Bed 



Guy " Cab Organizers 



Of ill Bars 



• ' T 






Side Bey Beards 



CATALOG 



Choose from Aluminum 
Running Boards in 3 
finishes — with and 
without lights. 





□rtl.- 

T»td 



EllloM 



DUeN 

EalrviHO 



Get a truckload of style from Dee Zee 
and your Sears Catalog. Dee Zee 
otters a complete selection of hand- 
some. durable, cuslom-lit products 
lo accessorize your pick-up inside 
and out. 

Made of strong, light-weight alumi- 
num these products will not rust, chip 
or peel. Choose From three distinctive 
finishes; Brite-Tread, Extruded.'Hi' 
Luster or UftraBlack'* . 

Our Brite-Tread and Extruded/Hi- 
Luster lines feature our exclusive 
BriteGard™ coating which prevents 
oxidation 

Tough Guy™ Cab Organizers pro- 
vide behindthe-seat storage. 

All Dee Zee products are available 
through the Sears Catalog. Order 
yours today 



To arrtsjr or for more in formal ion call: 

1 - 800 - 426*4133 

{in towa, calk 7-8QQ-84&8S80J Ten the 
sates consultant that your are ordering 
from this ad j'n Popular Mochamcs, Cali 
Monday thru Friday from 7.30 AM to 5 00 



PM; Saturday 8130 AM to Noon. Central 
Tim m. 




Your money’s wort h and a whale lol more 



SrfcafB Hfc£bu:k anti Co 1 909 



Available through Sears Catalog: 

Prices may vary with style and application 



Running Boards Side Rails 

a$ low as. $39,99 as low as . >ri#iiiTiriTiTferii#i>r>HTi-i>khiii $72.21 

Side Bo* Boards Brite-Tread Tool Boxes 

as low as $89.99 as low as . ■ i r i ■ i ■ ri Mar# kf-i li li ■ n ra n ■ ■ .£299.99 

Tailgate Protectors Grill Bars 

as tow as . $15.99 as low as ■ k ii ■ ii ■ Hi Hrfc^HI ■ li fttiMi wikm* $131,24 

Aluminum Rear Mud flaps Cab Organizers 

as low as... ........ $19.99 as low as -mmmm-rw m il Ra iiirri rrn rHi 1*14 «i-S $44,99 

Side Bed Caps Door Sill Kick Plates (Not Pictured) 

as low as $65.71 as low as H + =rr4 hi t! H+S tH W r f HK l BHI-H4H $9.99 





SIERRA 



W hen it comes to pick- 
ups, some buyers set 
their sights higher 
One look at the 1990 Sierra, and 
you'll see why that suits us at 
GMC Truck just fine. 

Sierra is the full-size pickup 
born and bred to be nothing less 
than the best truck we car Bring 
you Abie to go just about any- 
where, with shift-on-the-fly four- 
wheel drive and the unmatched 
standard muscle and torque of 
the 4.3-liter Vbrtec V-6. Then 
stop just as surely with rear- 
wheel anti-lock brakes. There's 
even a new sport handling pack- 
age available, with special low- 
profile tires and gas-charged 
Bilstein shocks, 

Of course. Sierra's also big on 
comfort. And its advanced, aero- 
dynamic styling is so far ahead 
of its competition, 4-Wheel & 
Off-Road magazine said, "it is 
new the benchmark against 
which all other products are 
being measured " 

The 1990 Sierra from GMC 
Truck. It's the one pickup every 
other truck on the road has to 
live up to. 

For a catalog and the name 
of your nearest dealer, cal l 
1-800-VALUE90 
(1-800-825-8390). 



■c i9fig Gcnrr^l Corporation 
CM ,11 111 General 

Motors Gvponton All 1*5 h^. Wrd 

Let's gel H together buddeufj 




.VfblM 



eta gmqruck 

It's not just a truck anymore..?, 



OLD HOUSE RESTOR AT ION fConUnued fm m W 



structure is heavier, more sted beams 
must be used. There are also more limi- 
tat sons on its transport because of its 
weight, especially if you need to cross a 
bridge. 

A new old house 

J fan old house needs structural restora- 
tion, like new sills, a new foundation nr 
repair of a msyor chimney mass in the 
basement, antique reconstruction may 
be the way to go. The old structure is 
carefully taken apart piece by piece and 
numbered, like a giant puzzle, then re- 
constructed again on its new site. 

The major advantage La this type of 
house moving is that major structural 
repairs i\an be done while the house is 
being put back together. Since many 
parts of the house are upgraded during 
its reconstruction — without affecting 
its antique charm r of course — you really 



also an expensive undertaking, but you 
eliminate the distance factor you en- 
counter when trying to move a house in 
its entirety. Expect to pay from $12& to 
J200 per sq, ft., depending on the firm 
you choose, the detailing on the house, 
and the new location. This includes the 
cost of a new foundation, electricity, 
plumbing, appliances and so on. It does 
not include any site work, like adding a 
driveway or access ruad h necessary to 
make the Land livable. When you consid- 
er that the cost of a new hutiae might av- 
erage 4 100 persq. CL., the antique better 
be pretty special. 

Believe it or not, it only takes abaut 
two to three weeks for a work crow to 
totally d ismantle, document and move a 
house. But it usually takes a good seven 
to 10 months to actually put the building 
back together again on Its new site. Of 
course, a great, deal of design and plan- 




I 



Housei can be dismantled and moved in parts, & thl* -one, then regymrya^ on a rww life. 



can have the best of both worlds in old- 
house living. Electrical and plumbing 
systems are new, eliminating the head- 
aches of old wiring and pipes. New roof- 
ing and siding that simulate the old are 
also often used. Reproduction window 1 
sashes often replace old, leaky ones, and 
insulation can be added to meet today 3 !* 
standards. 

Before the hnuae is dismantled, pho- 
tos mid accurate measurements are tak- 
en to ensure it's put back together again 
the way it should be. Mince many old 
hornet have been renovated over the 
years, care is taken during the disman- 
tling phase to note any changes that 
have been made. By studying the wear 
patterns of the floors, for example, it's 
easy to determine the location of old 
doorways. In this way, the building is 
brought back as close to its original 
state as possible. 

Of course, antique reconstruction is 



mug work ia done before this, perhaps 
two to three months worth. 

Finding the professionals to move an 
old huil ding shouldn't be too difficult. 
Your tele phone directory should have 
companies, Lhat specialize in this trade 
listed under w Bouse Ami Building Mov- 
ers;. 1 ' tf you're interested in antique 
reconstruction, your local historical so> 
eiety may know folks who specialize in 
this type of work. 

Ho, if you've found sin uld house that's 
jrerfect except for its location, it's heart- 
ening to know that you may be able to 
move it. If the building doesn’t need ma- 
jor structural repair and there's room to 
accommodate it all along its mute, mov- 
ing the house in one piece may be the so- 
lution. If it needs major structural 
repair, antique reconstruction may be 
the answer. Either way, your restora- 
tion will still preserve a piece of Lhe 
past — just in a new place . IN 
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I'M PHOTO 0* 



Slim Henderson hasn’t changed 
his pants in 31 years. 




-* 



Thirty-one years is a long time to go without changing youi cants. 
But according to Slim, when they 're built as tough as Caihartt builds 



Too 



!OZ 






them . who wants to change 

Like all our Carhartl brown duck garments, our pants and j€ 
out with one o! the toughest natural tabrics known to man - 12 
100% cotton duck- Ana of course, they re triple stitched at the main 
seams lor more strength than the material ilselt . 

Plus, ihe longer you wash and wear them, the more comfortable 
they seem to get. And the same goes tor our growing line ot pants, shirts. 

Rugged as the men who wear them'. 

That 's why Carhaitt is Slim s brand . And after 31 years, he's not about 
to change, fdr your nearest Carhartt retailer, call 1-800677-2757 
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Industry's failure to implement improvements in oil tanker design is 
a leading cause of current environmental disasters. 









F OUR MINUTES after mid- 
night on March 24, miles off 
course and with an unlicensed 
and increasingly panicked third mate 
in command of the bridge, the full 
246,000-ton weight of the supertank- 
er Exxon Vaidez focused itself on a 

E innacle of rock, Penetrating %-in., 
igh-t ensile steel to a depth of 13 to 5 
ft, , the point carved along the ship's 
underside from the fore peak to just 



BY ABE DANE 

ahead of the engine room, and 
brought the ship from a speed of 12 
knots to a dead atop. A second, more 
crushing impact came moments later, 
when the ship pivoted and came to 
rest on a ledge. Eight of the 11 cargo 
tanks were ruptured, and oil surged 
out with such force that it burst to the 
surface in 3-ft,-high waves. 



The first fully equipped cleanup 
team didn't arrive for 14 hours, 9 
hours longer than was called for in 
contingency plans. In the chaotic days 
that followed, it became clear thaL 
Exxon, the Coast Guard and the 
Alyeska Pipeline Service Co. had 
nothing like the resources needed to 
combat the spill. It soon spread to the 
size of Rhode Island, and an Exxon of- 
ficial conceded, "We will never get 




The wreck of the AngeMen^ianr off Narnuclret| left (foreshadowed venel [right]- N cuing through ice in Prince William Sound, thedou- 

grounding Of Exxon Valdes ihuwn offloading cargo Info smaller ble-bottomedArta Caftfomte [top] represent! a possible solution. 
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AMERICA'S OIL TANKER MESS 



BAOAff AMD SIGNAL MASIOH j 

NAVIGATING 



back moat of those 24 0,(KJ0 barrels, " 

Thus, Prince William Sound be- 
came an environmental Pearl Harbor. 

The damage was staggering, with 
cleanup costs likely to exceed $1 bil- 
lion, a $l50-miliion-a-year fishing in- 
dustry threatened, and an enduring 
stain left on a part of the world that 
residents justly think of as God's 
country. Secretary of Transportation 
Samuel K. Skinner declared the spill 
to be “one of the worst environmental 
and economic disasters this nation ti as 
ever faced. ^ 

As if to drive the message home, 
three smaller but still serious spills 
occurred exactly three monLhs after 
Lhe Valdez accident. In one extraordi- 
nary weekend, spills of between 

250.000 and 420,000 gallons each 
fouled the waters of Rhode Island, 
Delaware and Texas, 

So far, investigations have iairi re- 
sponsibility for all of the accidents to 
mistakes by crewmen. Hut they have 
also raised disturbing questions about 
equipment and procedures. 

Six parts oil, one part steel 

Modern tankers are uniquely fragile 
and unwieldy vessels. According to 
Lincoln Crane, chief of the Stability 
and Control Division of the Davidson 
Laboratory at the Stevens Institute 
of Technology, the idea in tanker de- 
sign is “to get as much cargo as you 
can into as little steel as possible, and 
still have economical propulsion.” The 
larger the ship, the simpler this task 
is to accomplish. As a result, over the 
puat three decades the largest tank- 
ers have grown from vessels of no 
more than 121 ,000 tons into quarter- 
mile -long behemoths displacing 

540.000 tons, and drawing up to 00 fl. 

U LCCs, or Ultra Large f 'rude Car- 

OIL TANKER PROFILES 



riersas ttese ship are called p require 
3 miles and W minutes to slop from h 
top speed nf!5 to 16 knots. To make 
matter* worse, the low ratio of steel 

to cargo — l:ft in the case of the Exxon 
Valdez — makes them vulnerable to 
rapture at the gentlest brush with an 
unyielding object. 

The double-hull 
controversy 

Of the safety measure* now being 
considered, none has inspired more 
heated debate than a proposed re- 
quirement that a second layer of steel 





Firm of i twee In a weekend* the WorktPrwN' 
gyjipNI crated the sham of Rhode Island. 

be laid inside a ship 1 ? framework re- 
suiting in either a double bottom or 
double hull (see illustratinns opposite). 
Hardly an untried idea, twin skins of 
one kind or another are present on 
virtually all of the 60 r 000 merchant 
ships afloat — except for oil tankers. 

Double hulls are already required 
on tankers carrying hazardous car- 
goes such as liquefied natural gas, and 
more than once have been credited 
with preventing disaster. 

On July t, 1979, the LNG tanker El 
Paso Paul Keyser steamed onto u nock 
ledge in the Strait of Gibraltar aL a 
speed of 17 to 18 knots. Although the 
outer hull was tom open under four of 




EASTERN SUN— Length : 641 ft, Cipadty: 10 r 252 tons. 




TEXAS SUN— Length; 752 ft. Capacity; SO., AM tom. 




MEDFTEim+NEAN SUN- -Length; SF? ft. Capacity; 1 34,835 tons. 




A TLANTIC SUN Length: 1 1 1 7 ft. Capacity: Z 5 5.850 1 onx 




ESSO ATLANTIC — Lengtti : 1 200 ft. Capacity: 508.T3 1 tofw- 



CAPGO 
Ole CPC UNF5 

NO 5 

STARBOARD CARGO 

NO. 5 CENTER CARGO 

NO 4 STARBOARD BALLAST^ 

the six cargo tanks, the inner hull suf- 
fered only a minor denl h and none of 
the 95 h 0QQ cubic meters o f high ly vnb- 
tilc cargo escaped. 

Experiences such as this are 
backed up by several Studies, A 1975 
Coast Guard analysis of 30 oil-tanker 
groundings concluded that double 
bottoms with a 2- meter separation be- 
tween the layers would have prevent- 
ed spills 96 percent of the Lime, 
Studies by Congress's Office of Tech- 
nology Assessment, the National 
Transportation Safety Board and oth- 
ers provided supporting evidence. 

In the wake of the 1976 wreck of the 
Argo Merchant, which introduced 7,6 
million gallons of oil into the waters 
off Nantucket* President Carter pro 
posed that double bottoms be re- 
quired on all tankers over 2)l) r 009-tons 
dead weight (the weight of the ship's 
cargo alone). The measure was reject- 
ed, however, by a convent ion of mari- 
time nations, and replaced by one 
calling for segregated ballast tanks 
(see illustration above). Set aside strict- 
ly for seawater ballast, carried to sta- 
bilize the ship when it is empty of oil, 
these tanks are placed so as to provide 
some protection against collision. 

Justifying the move, the oil and 
shipping industries offered two basic 
objection* to twin skins, First, they 
said, oil could leak into the void space 
between the inner and outer plating, 
forming a vapor that could explode. 
But. according to Arthur MacKenzie, 
who was on the OTA panel that stud- 
ied tanker safety in the 1970s and now 
rum* a casualty reporting service 
called Lhe Tanker Advisory Center, 
there has not been one explosion at- 
tributed to a double hull or double bot- 
tom in the past 25 year*, although 
some 539 tanker* have them. 

The industry also claimed that if the 
outer layer of a twin-skinned tanker 
were breached, water filling the void 
space could cause the ship to lose 
buoyancy and come harder aground, 
increasing the difficulty of salvage 
and possibly causing it to capsize. 
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NO- 5 

■ PORT CARGO 
NO * 

S^NTES cargo 
CARGO MANIFOLDS 



INSIDE A MODERN SUPERTANKER 

Built in 1 the Ill-lifted Exxon VMdez incorpoftfed five protect Ivdy Joc^ted. segregated 
baridst tanks. Placed In Nkely Collision Jones. these satisfy the latest Safety regulations, but did 
nothing to prevent massJve leakage when the ship fan agrpgnd. 
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NO. 2 STARBOARD BAUA^T 



Capt . Warren Lehack, amemberof 
Lhc Marine Board of the National 
Academy of Engimerii^ wh« Hutier- 
visetl the of the El Paso Paul 

Kryser, disagrees. “With double bol- 
LomB and wing halhM L:inks r you 1 re 
actually in a better position start a 
salvage operation,” he says, reason- 
ing that having the vessel firmly 
aground at first makes it easier to 
work cm* Then, when the vessel is 
ready to be floated, the compart- 
ment^ between the inner and outer 



NO P STARBOARD CARGO 



FOREPEAK 

BALLAST 



Initial grounding Pert a gash running from the Vatder\ forepeak to he f itaftward dop tank. 
The 1 1 colored tanka were all holed Darkened aw caved in when she fame to rest. 



hulla provide ;i space to blow eorn- 
pressedalr into* without uffloading. 

Capt. J.H. Boyd, Navy Supervisor 
of Salvage from 1973 to IU7G f puts it 
mure succinctly. iH I view l he probabib 
tty of a major salvage or pollution inci- 
dent grooving out of the grounding of a 
large ^ingte-boitom tanker tin order of 

magnitude greater than that for a 

dmible-bottnm tanker,” 

In April of thbyear, Sen. Brock 
Adams (D-Wash. S began a new at- 
tempt to require double plating. A 
version of hie hill, approved in Au- 
gust, will require the Coast Guard Lfi 
either produce regulations mandating 
the safeguard , or explain why it is not 
needed. 



Charting the future 

Of course, if ships cuuld be prevented 
from running into things, there would 
be tio need to armor them against im- 
parl. Over the past 10 years, devices 
We evolved that could make the tax- 
ing business of navigating a large ship 
less chancy. 

Among the must promising are sy s- 
tems known as electronic charts. 
These take the data from ihe naviga- 
tional equipment already aboard mosi 
vessels, including lor an, global posi- 
tioning satellite receivers, depth 
sounders, radar and gyrocompasses* 
and integrate them with a computer 
database- of digitized nautical charts. 



The result is a single video readout 
that shows the ship 8 *. location and 
course w ith respect to the shoreline, 
bottom contours, buoys, markers and 
ether ships. “It's a very, very power- 
ful display/' says Morton Rogoff. 
head of the Radio Technical Commis- 
sion for Maritime Services. 

Acknowledged to be the most thor- 
oughly developed system of this kind, 
is one called the Precise Integrated 
Navigation System made by Offshore 
Systems of Vancouver, With the aid 
of radar reflectors placed on shore, 
the system h able to determine the 
ship's location to within 1 to 2 meters. 

Now in U£e aboard a handful of Ca- 




S INGLE SKIN 

Light cheap and [j-jdJtional Hits des ign 
prevails despite ronger tanker hdla 



DOUBLE BOTTOM 

Inner bottom adds strength, and contains off 
If gr Bunding Of caches outer bottom 



DOUBLE HULL 

Required on hazardous chemical carferc. 
WTrip^round verid space protects In crash. 
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AMgniCA'S OIL TAWKBB MIB 




In olkHowy mode, the hull of the qW recovery vessel Bottsmd gapes Into a V to funnel oil 
toward ORAS equipment, which Will separate it from water. 



tuulian Military ami Coast Guard ves- 
sels, PI NS has already shown its ef- 
fectiveness in treacherous waters. 
Sylvain Lachance, fleet systems su- 
perintendent of operations in the 
CCG, notes that PINS has enabled 
icebreakers operating in the St, Law- 
rence to work day and night. 

Hy coin [Sirin-on, even under rela- 
tively favorable conditions. Lhe third 
mate Of the Valdez was unsure of his 
position Until it was too kite Lu avoid 
llligh Reef. Offshore Systems has 
demonstrated that a PINS system 
would have tripped numerous alarms 
before this point and shown how tn 
steer clear of the obstacle. 

Unfortunately, standards have not 
been agreed upon by the Coast Guard 
and the International Maritime Or- 
ganisation that would allow ships tn 
operate on electronic charts with- 
out a marked paper chart to serve as 
backup documentation. According tn 
Kogoff , provisional standards should 
be in place by 1991. 

The last line of defense 

When all else has failed, the job of pro- 
tecting the environment from oil falls 
to those who race against time to 
round it up and extract it from the wa- 
ter before it does Loo much damage. 
But, according to a report issued after 
the Valdez spill by the American Pe- 
troleum Institute, which represents 
oil interests, “The industry has nei- 
ther the equipment nor the response 
personnel in place and ready to deal 
with catastrophic tanker spills." 

Spill -cleanup technology has been 
the subject of relatively little re- 



search in the U.S. since the 1970s. 
The tools used today art essentially 
those developed during that time 
— floating booms to contain oil, skim- 
mer ships equipped with conveyors to 
lap it from the water’s surface, oleo- 
philic materials Lo absorb it, chemical 
dispersing to break up slicks and ig- 
nition techniques to bum them. Each 
has little impact on major spills. 

After the Valdte spill, the Ameri- 
can Petroleum Institute, promised to 
devote |3fi-$35 million to research on 
better techniques over the next five 
years. They will focus on dispersants, 
sorbents and gels that might be added 
to spills to mitigate their effects, 
shoreline cleanup techniques and has- 
ic research into the ways that oil ef- 
fects the environment. They will also 
spend $£50 m ill ion setting up a nation- 
wide rapid deployment cleanup force. 

As far as current technologies go. 



one of the most intriguing U a ship- 
board oil-separation unit developed 
by the West German company Jas- 
tram-Werke. Known as ORAS, for 
Oil Recovery And Separation, the de- 
vice can turn the oil/water mixture 
skimmed from a slick into oil for stor- 
age, and 99.99 percent pure water for 
discharge. Without this equipment, 
skimmers must carry large amounts 
of water, requiring frequent inter- 
ruptions in service for offloading. 

The ORAS system uses what com- 
pany president Glaus J as tram calls “a 
variety of hydrodynamic tricks" to en- 
courage natural separating forces 
such as gravity and cohesion. By forc- 
ing the oil/water mix through a laby- 
rinth that exposes it to vacuum and 
carefully defined zones of turbulence, 
oil is forced to the surface. 

A number of novel ship configu ra- 
tions have been experimented with to 
funnel oil toward the ORAS intakes, 
including a hull that splits into a V 
during recovery operations. One such 
vessel, the E cope max in service in the 
Gulf of Mexico, recently recovered 
£10,009 gallons of oil in 9 hours. 

Whatever the equipment, howev- 
er, preventing environmental dam- 
age once oil hits the water is an 
uncertain business at best. "No single 
system works well with all types of oil 
and in all sea states,” says Ensign 
Roger Lafcrrierc of the Coast 
Guard’s Pollution Response Branch. 

The real issue, then, comes back to 
this: Why are ships like the Exxon 
Valdez, one of just a tiny fraction of 
ships worldwide with single skins, al- 
lowed to travel through some of the 
most biologically vital waters in the 
world with such deadly cargo? 

It’s not for lack of an alternative. 
“We know how to make good, safe 
ships," says MacKen/.ie. “It’s just a 
matter of seeing the need." The need, 
in the form of Prince William Sound's 
blackened shoreline, may at last be 
i m possible to ignore. m 
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Against an ominous backdrop of g/obal warming, 
tighter emissions controls and diminishing oil reserves 
it's plain that tomorrow's cars will have to burn 
something else besides gasoline. But what? 



BY MJKE KNEPPER: PM Photos by G Photo 



Filthy air over metropolitan areas — ami the global 
greenhouse effect— art* of much more immediate con- 
cern, am In nee again developing an alternative in gas- 
oline is mi the from burner. 

Ode of the biggest contributors to the brownish 
plague hanging over many cities is the fleet of older 

cars in the U.S. Current auto- 

^mobiles, es})ecially those 
MV h)f the past few years. 



G ASOLINE IS on its way out. Not in -the 
next few' years, probably not even in the 
next few decades, but little by little it will 
lie phased nut. This isn't really news. It's 
been apparent since the first gallon of gasoline was re- 
fined that the world's petroleum reserves w ere finite. 
But it took ! he first nit crisis of 197:1 to spark the first 
really serin uSiStudy of alternatives to gasoline, 
not only because of its ultimate depletion, but'' 
also to free us of our dependence on foreign energy 
sources. Research on workable alter- 
natives has been going on ever since. ^ 

Today OPEC is no lunger 

iW 
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FUELS IM YOUR FUTURE 



are remarkably benign polluters, A 
Ford researcher asserts that if all the 
vehicles in the country were 1989 or 
"90 models, we wouldn’t have any re- 
gions out of compliance in carbon 
monoxide. But that isn't going to hap- 
pen overnight. Wo can 1 ! legislate all 
the old vehicles off the mad. 

Meanwhile, America — and the 
world — -must deal with the growing 
menace of global warming. This is a 
process that's been in progress since 
the dawn of the Industrial Age in the 
mid- 15th century , when we began 
adding massive quantities of carbon 
dioxide, one of the major heat-trap- 
ping greenhouse gases, to t he atmos- 
phere. Other gases include 
methane, oxides of nitrogen 
and chlorofluorocarbons. 

Although automobiles con- 
tribute only a small percent- 
age to the greenhouse effect, 
many feel that the percent- 
age should be reduced even 
more. Two ways of doing this 
are by reducing gasoline 
consumption — which is w r hy 
we F IJ see a renewed tighten- 
ing of Corporate Average 
Fuel Economy requirements 
— and by eliminating gaso- 
line altogether. 

With more than 100 cities 
in violation of clean-air re- 
quirements, coupled with a call from 
President Bush for the production of 
500,000 alternative-fuel vehicles a 
year by 1997, deciding on a gasoline 
replacement has suddenly acquired a 
high priority. 

Replacements do exist. There are 
several alternate sources of power 
available, including electricity. But 
not every one measures up to the cri- 
teria gasoline's replacement must 
meet. It must be easy to produce, 
readily available, affordable and envi- 
ronmentally sound Here's a pro-and- 
con rundown of today's leading alter- 
native fuel prospects. 

Ethanol 

Better known as grain alcohol, etha- 
nol begins as corn, but can be made 
from a variety of biological sub- 
stances. 

Gasohol, a blend of gasoline (90 per- 
cent) and ethanol (10 percent), has 
been sold for years in agricultural- 
intensive states. According to the 
Renewable Fuels Association, a 
Washington, D.C. -based lobby 
group, between 8.5 and 9 billion gal- 
lons of gasohol will be sold in 1989. 

Because it has almost no petroleum 
reserves but an abundant biomass 
(primarily sugar cane), Brazil has 
been employing ethanol for its cars for 
almost a decade. Although there are 



problems, the program shows that 
ethanol is viable as a broad-spectrum 
gasoline substitute. 

Ethanol and methanol are both 
chemically active, so there is little dif- 
ference in the equipment required to 
transport, store, dispense and make 
them work in a vehicle. Ethanol is not 
as toxic as methanol. But the draw- 
back is its cost, from Lhree to four 
times more than methanol. 

CNG 

Compressed Natural Gas (CNG) has 
low volumetric energy density, so it 
would require very large in-car tanks 
to provide reasonable driving range. 



Also, it would require an all-new in- 
frastructure to handle it. Some 8000 
vehicles in British Columbia are run- 
ning on natural gas, with other pro- 
grams being tested in California, 
Washington state and New York- 
Natural gas would be a practical 
fuel for fleets that operate in a limited 
area and return to a central refueling 
site. It is an exceptionally clean fuel, 
in terms of tailpipe emissions, and is 
kind to engine internals . 

LPG 

Liquefied Petroleum Gas stores at 
high pressure, although there is some 
mfrastmeture in place. An even big- 
ger drawback to LPG is that it is pri- 
marily associated with natural gas 
and refinery processing and is 10 
times more expensive than gasoline. 

Hydrogen 

Hydrogen gas is easy — although ex- 
pensive — to produce and burns with 
almost no harmful emissions. A hy- 
drogen engine is not dramatically dif- 
ferent, although performance is 
reduced. BMW and Mercedes are in- 
volved in research projects on hydros 
gen-fueled vehicles, and both have 
reported considerable success 

BMW's program uses hydrogen 
stored as a liquid, which provides the 
highest energy density, but also re- 



quires a complex system to keep the 
liquid at -2S3 Q centigrade. 

The Mercedes system stores hy- 
drogen in the form of metal hydrides 
which release hydrogen gas when 
heated, Mercedes reports its test ve- 
hicles currently have an average 
range of 200 kilometers { 124 miles). 

Widespread use of hydrogen, ei- 
ther cryogenic or as hydrides, would 
require a new supply infrastructure. 

Electricity 

The search for a practical electric car 
goes on in the U.S. In 1988 Congress 
appropriated $14 j million for R&D, 
Overseas, BMW and Mercedes-Benz 
continue electric vehicle de- 
velopment programs. 

The problem with electric 
power continues to be limit- 
ed range, low speed and the 
bulk of batteries, although 
there has been progress on 
the latter. Also, until nuclear 
or solar energy is used to 
handle recharging, electric 
cars will still be indirectly de- 
pendent on petroleum. 

Methanol 

Of all the alternative fuel 
contenders, methyl alcohol, 
commonly known as wood al- 
cohol, looks the most promis- 
ing. Methanol was once made from 
the distillation of wood, but is now 
more commonly synthesized from 
coal or natural gas (methane). 

Some of the emissions from metha- 
nol are the same as gasoline: carbon 
monoxide, carbon dioxide and oxides 
of nitrogen (NOx). 

However, the amount of carbon di- 
oxide, a significant contributor to the 
greenhouse effect, is significantly 
lower for methanol, from 7 to IS per- 
cent less. Unlike gasoline, methanol 
does not release unbumed hydrocar- 
bons, which are a critical constituent 
of surface ozone. Methanol is less re- 
active in the atmosphere. 

Methanol combustion, on the other 
hand, produces aldehydes, primarily 
formaldehyde, which can be harmful. 
Some researchers think aldehydes 
could preclude methanol from wide- 
spread use. Others, however, say al- 
dehyde emissions will be controlled. 

There are no particulate emissions 
from methanol, so methanol engines 
stay quite clean inside. Because of 
this, methanol could be a substitute 
for petroleum-derived diesel fuel, an 
extremely high particulate polluter. 

Methanol does not have the energy 
density of gasoline, ho it lakes twice 
as much to propel a car a given dis- 
tance, although there's no penalty in 
output. Also, some researchers be- 
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lieve methanol’s mpg rating can be 
improved by as much as 25 percent. 

Though its energy density is low, 
methanol burns with high efficiency 
and has a high octane rating, which 
means it can be used in engines with 
higher compression ratios to produce 
output figures higher (about 20 per- 
cent) than gasoline. Methanol has 
been used in Indy cars for years. 

But there are other problems. 
Methanol is highly toxic if ingested, 
and can enter the body through the 
skin. It has no odor and bums with no 
visible flame. It doesn't vaporize 
readily, which means difficult cold 
starting. Unlike gasoline, it can form 
a flammable mixture in the fuel tank. 
And methanol production generates 
carbon dioxide. From natural gas, the 
carbon dioxide production is approxi- 
mately 10 percent less than gaso- 
line’s, but from coal, our main 
methanol feedstock, the carbon diox- 
ide production is almost twice as great 
as that derived from gasoline. 

Dr. Roberta J. Nichols, principal 
research engineer in Fund's Fuel Sys- 
tems Department, says, "If you make 
methanol from coal, you have a con- 
cern for the overall carbon dioxide 
emissions. That’s not a methanol 
problem, it’s a coal problem. Will the 
U.S. use its coal resources? I believe 
the answer is yes. Ifit is, you have to 
address the carbon dioxide emissions 
associated with coal. Being a technical 
person, I have to believe technology' 
will find a way to do just that, and in 
fact some progress is being made." 

However. Dr. Nichols doesn’t sec 
carbon dioxide as the top concern , 
"The number one open issue for 
methanol vehicles is the proper con- 
trol of the aldehyde emissions,” she 
says. “We just don’t know how to 
reach the standard (in California) of 
15 milligrams per mile yet. Currently 
we’re at 30.” 

Dr. Nichols goes on to explain that 
the aldehyde emissions essentially 
occur — or are at their heaviest — in 
the first 2 minutes after start-up. 

“The smaller we can make that win- 
dow " she explains, “the smaller the 
emissions. After the catalyst warms 
up, it does an amazingly good job. " 
And that's with today's catalysts. 
Bob Potter, project manager in Ad- 
vanced Product Engineering at Gen- 
eral Motors, says, “We must get the 
catalytic converter up to temperature 
very quickly. We can't preheat, be- 
cause that would be too much draw on 
the battery when starting. One possi- 
ble solution is to put the converter as 
close to the engine as possible, which 
is called a close-coupled converter.” 
Ford has had methanol-fueled cars 
running in a California program for 
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many years, and has accumulated 
more than 23 million miles of experi- 
ence with them, GM is involved in a 
similar program. But before we be- 
come a country of methanol -fueled 
cars, there must be an interim step, 

"If you have only one dedicated 
methanol vehicle you want to operate 
in a normal way,” Ford’s Dr- Niehols 
points out, “you have to have a refuel- 
ing infrastructure from coast to coast. 
The average customer does not want 
to worry where the next refueling sta- 
tion is going to be." 

The answer, while that infrastruc- 
ture is going into place, is vehicles 
capable of burning either 100 percent 
alcohol, LOO percent gasoline or any 
mixture of the two. Ford calls them 
Flexible Fuel VehiclesfFFVs), atGM 
they're Variable Fuel Vehicles 
(VFVs), at Chrysler, Gasoline Toler- 
ant Methanol Vehicles (GTMVs). 

Here’s the good news. As soon as 
you start adding methanoJ to the fuel 
mix, performance begins to increase. 
OneofChryslerisGTMVsisa Le Bar- 
on GTC convertible powered by a tur- 
bocharged, intercoolcd 2,2-liter 4- 
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cylintter engine with a slightly raised 
comprminh ratio. Its peak perform- 
ance is nit a mixture of 35 percent 
methanol and 15 percent gasoline, 
known as M85. On that mixture, 
horsepower is 175 and torque 205 lb.- 
ft. The standard engine, on 100 per- 
cent gasoline, produces 150 hp and 
J 88 lft -ft. of torque. 

How doe? the engine know what it's 
being fed? Flex- fuel vehicles adjust to 
differentiation!* with a sensor in the 
fuel system that determines the 
amount of alcohol just before it enters 
the induction system. The device, 
which may be optical or electronic, 
continually monitors the fuel flowing 
past it The information is fed loan on- 
board computer which makes instan- 
taneous adjustments of spark timing 
and air/fuE-1 ratio. 

We may never have a 100-percent 
methanol fleet across the entire U.S, 
The more likely scenario La a gradual 
shill to MSS-fueled vehicles. The addi- 
tion of that small percentage of gaso- 
line adds odor and a viaihle flame for 
safety reasons, and improves cold 
starting, while retaining the benefits 

But there is a big difference be- 
tween having FFVa in the showroom 
and FFVaj on the street. The Presi- 
dent's goals can only be realised if cus- 
tomers buy the cars he is calling for, 

Ford Chairman Donald E. Peter- 
sen says plainly that “monetary incen- 
tives will be the key/ 

Monetary incentives will likely 
take the form of government subsi- 
dised rebates on an FFV, making it a 
better deal than a gasoline car, and a 
pump price lower than gasoline. 

Right now r with its many advan- 
tages and few drawbacks, the fuel 
that will power future cars and trucks 
appears to be methanol. IN 

See month'n ScixncF column for info on 
adlUJUTCJ J Ft producing a cleaner gasoli ne. 
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These very rare, very expensive, 
handmade Aston Martin cars share a 
common bond: Goodyear Eagles. 





In 1959, Aston 
Martin won the 24 
Hours of Le Mans 
for the first time. 

Since then, the 
British auto maker 
has been winning 
the hearts and minds 
of car enthusiasts and 007 aficionados. 

Here are two recent examples of Aston 
Martin's "license to thrill" 

The Aston Martin Group C racer has 
a 32-valve, 700 horsepower, V-8 power- 
plant, A six-year, $45 million commitment 
to racing success. And it uses Goodyear 
Eagle racing rad tats. Exclusively, 

The LH7 mph Aston Martin VoJante 
Zagato comes with a Weber-MarelLi luel- 
injected VTJ. De Dion suspension. Wilton 
carpeting. Connolly leather. A $275,000 
price tag. And Goodyear Eagle street 
radial s. Exclusively, 

As Aston Man in knows, there really is 
a difference in performance tires. 

Which is why these rare and expensive 
Aston Martin cars come exclusively on 
the world's most successful performance 
tires: Eagles Goodyear Eagles, 
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We test three state-of-the-art methanol-powered 
cars from Chevrolet, Ford and Chrysler. 

BY MIKE ALLEN. Assistant Auto Editor: FM Photos by Q Photo 




Under the hoods of the can toted are air the familiar 
components. plus a fveMIrw semo t *o inesjuf* the 
proportion of m etfwiori to gasaUra fed to the engine. 
Seniord^^kiwenglneayriw^ 



UILDING A CAR that 
} w® runs, and runs well, on 
'\Cj^ methyl alcohol (meiha- 
nol) isn't particularly 
hard. Just look at any Indy 500 race 
car. Every one of those 220- mph 
racers bums pure methanol, which 
is made from coal. Some alcohol 
powered dragsters are capable of 
250 mph from a standing start in a 
quarter-mile. 

Much as some of us would like Lo 
drive our race car to the office ev- 
ery day, these types of vehicles 
aren't a viable option for daily 
transportation. 

But sheer go-power isn't the 
only appeal of this alternative to gasu- 
line. It also burns cleaner than gaso- 
line , making methanol very 1 attractive 
from an environmental perspective, 

California is considering proposals 
right now that w r ould mandate that a 
good portion of the fleet vehicles sold 
in the Los Angeles Basin— an area 
with perhaps the nation's most seri- 
ous smog problem — run on methanol 
Fleet owners will have to install 
methanol pumps to service their own 
vehicles. What will happen a few 
years from now, when tightening 
dean-air standards force the real of us 
to perhaps drive methanol-burners? 
The lack of methanol at the corner gas 
station makes privately owned alco- 
hol burners useless for any out-of- 



town foray s you may have planned. 

In w hat seems to be a successful 
engineering move, the Detroit auto- 
makers are developing an alternative 
to the pure alky -burners— the flexi- 
ble-fuel vehicle. There are remark- 
ably few changes that are necessary 
to make a vehicle run on either ordi- 
nary unleaded pump gaa or high-oc- 
tane, cool-burning methanol — or any 
mixture of the two. Want to take a 
short jaunt to Palm Springs? It's far- 
ther than a single tank of go-juice will 
take you. But you can refuel at any 
garden- variety gas pump, and change 
hack to methanol on your return. 
Actually, all of these vehicles are 
designed to run on a mixture of 85* 
percent methanol and 15-percent un- 



leaded gas. There are two reasons 
for this. The first reason is safety. 
Methanol burns, during the day- 
Lime, with an absolutely clear, in- 
visible flame. In the event of an 
accident or fire, what might other- 
wise seem to be a puddle of water 
on the street could actually be a 
blaring inferno. Adding 15-percent 
gasoline makes the fire bright 
enough to see. Secondly, methanol 
isn't as volatile as gas, and that 
makes cold startups difficult with- 
out the extra volatiles in the gas. 

So how does a methanol - 
powered car run compared to a 
conventional gas burner? We 
wanted to know, too. so we gathered 
up t hree methanol-burning cars — one 
each from Chevrolet. Chrysler and 
Ford — and headed out to a teat track. 

In the case of all three of our test 
cars, the basic engine assembly is un- 
changed from their gasoline setup. 
Alcohol has a very high octane rating, 
and can run well in engines with very 
high compression ratios — 16 or 13 to 
1. But doing so would obviate the use 
of gasoline. 

Alcohol is more chemically reactive 
than gasoline. All three cars use a 
stainless-steel fuel tank and lines, as 
alcohol peels the galvanising off the 
inside of a conventional steel tank 
within a few months. Virtually any 
component that gets wet with fuel 
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needs to be rated for methanol use. 
Many plastic and rubber parts either 
swell up or crack when bathed in 
methanol instead of gas, 

The fuel injectors are replaced with 
high-flo w versions, because it takes 
roughly twice as much volume of alco- 
hol as gasoline to make about the 
same power. But despite the fact that 
methanol has only half as much ener- 
gy per gallon as gasoline, it definitely 
can push you right along if you bum it 
fast enough. 

Internal combustion engines are 
limited m horsepower by the amount 
of air they can suck in, not how much 
fuel. Methanol has a very high heat of 
vaporization—it gets cold a* it evapo- 
rates h and that makes for a colder* 
tlen&er intake charge into the cylin- 
ders. That means more air and. as a 



Daytona wat tested on MSS and then later 
on gaipflne by draining and refilling tank. 
Hood graphics might as well go on an Indy 
car or alcohol dragster. 




result, more horsepower. Combined 
with its high-octane antiknock quali- 
ties, that translates into anywhere 
from at least 10 to 25 percent more 
horsepower from a given engine con- 
figuration. 



Ford FFV 

Ford supplied us with a Taurus FFV, 
filled with MSS, and a brand-new, 
identically equipped gasoline- 
powered Taurus r The new Taurus 
was destined for sled testing later, 
followed by a date with the crusher. 

Taurus is a known quantity, with 
the 3,0-liter 6-eylinder engine provid- 
ing good midrange power and not 
much excitement. Opening the hood 
reveals only a few subtle changes 
— like AeroQuip teflon/stain less-steel 
fuel lines. Ford uses a fuel sensor that 
employs optical principles — Methanol 
has a different index of refraction 
than gasoline, and a beam of light 
passed through a wedge-shaped cavi- 
ty will bend differently. Measure the 
bend, and you know the proportion of 
gas to methanol. 

Aside from the usual invisible 
methanol-tolerant parts, and the la- 
bels on the doors, the only tipoff is the 
methanol-concentration meter on the 
dashboard, which constantly reads 
out the percentage of methanol. 

The only really unique component 
on the FFV is the sensor in the fuel 
line that tells the f.i. computer the 
proportion of methanol to gasoline. 
The computer itself is basically the 
same, with some additional chips and 
considerably different software. 

These engines still rely on catalytic 
converters for emissions control. 
Methanol is a very dean-burning fuel, 
but there are some emissions, in the 
form of aldehydes, that present-day 
converters aren’t designed to handle. 
Apparently the FFV was off its feed 
on the warm, windy day we tesLed. 
The stock gasoline Taurus we tested 
back-to-back was a few tenths faster 



Hydrogen-Powered BMW 




L IKE THE OTHEfl vehicles on these pages, BMW's 
dual-fueled vehicle runs on gasoline when it needs to. 
But unlike Ihe others, there's a healthy dose of aerospace, 
high-lech, high-dollar gee- whiz under the skin of an ordi- 
nary BMW 735i. Open the trunk, and try lo squeeze your 
overnight case m next to the 100-fiter liquid hydrogen 
tank. Vacuum-superinsulated. this tank isn't noticeably 
cold to the touch Bui ii doesuseupmosi of the trunk. 

Underhood, there s a loi of extra plumbing, including 
hoses trom the LH 3 tank, water lines to the system that 
warms ihe hydrogen 10 a gaseous stale from its -25Q 3 F 



storage, as well as an added-on bell-driven supercharg- 
er, The blower is necessary to restore some Of the per- 
formance lost to hydroge n's low heat content. 

Inside, there are several properly inscrutable compul- 
er-looking panels and boxes, and a lot of extra wiring. Ob- 
viously, this is a working engineering test prototype. 
Systems that aren’t obvious include refueling values, and 
sensors that detect potentially explosive hydrogen inside 
ihe trunk or interior and automatically open the windows 
and trunk. No smoking is permitted, for obvious reasons 

How did il drive? In a nutshell, not very well. The blower 
restores some of the lost power, bul not much. The Ger- 
man-speaking test driver delegated to squire me around 
(BMW lelt the car was loo valuable for performance test- 
ing, or even to be driven by journalists) rowed the auto- 
matic Irans mercilessly up and down the gears, trying to 
stay in the narrow powerband. His success was diluted by 
a lol of lean backfires and considerable stumbling. 

With limited range, potentially hazardous refueling, a 
gas tank that evaporates bone dry in only a few days, 
BMW still has a lot of work lo make hydrogen a viable 
option. —Mike Mm 
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FFVTaifiijwaulwfr tfun g* powered Taurus although tests dmv 6-hpgalnto 142 hp using £5-pcf>cen[ methanol.' l5-p«x«"ii gasoline. 



and felt even stronger, especially off 
the line. Best times were achieved 
when we could spin the front tires 
loose by holding the car with the 
brake. That's common with fwd cars, 
hut the FFV’s engine was too weak to 
spin anything. Dr, Roberta Peters, 
Ford's FFV guru, was surprised at 
the results, as their own testing 
shows the FFV to do as expected, and 
run slightly faster than gasoline* 
powered vehicles. 

Driveability was excellent, No 
stumbles, backfires, surging or other 
complaints. Dr. Peters claims that 
even on MAS they've licked the cold- 
start problem down to -20 L ‘ F, "It's all 
a matter of know ing where and when 
to add fuel.” 

Chevrolet Variable 
Fuel Corsica 

Chevrolet uses a different method for 
determining the concentration of 
me thanoL/ gasoline. The sensor is es- 
sentially a large box with two plates 
separated by fuel. Electrically, a pair 
of plates separated by an insulator is a 
capacitor, and because the insulatbig 
properties (dielectric constant) of 
gasoline differ from methanol the ca- 
pacitor's value varies proportionally 
to the mixture’s concentration. 

Aside from the exterior and under- 
hood graphics, there are no tipoffs to 
the differences between the M85- 
powered car and the gasoline twin we 
tested. Unlike the Taurus, the 2.8-li- 
ter V6- powered Corsica generates 
some satisfying win eel spin off the line, 



and plenty of power right up to the 
redline. Best times were again 
achieved by holding the car with the 
brake to stall speed, about 3000 rpm, 
leaving the trans in Drive and letting 
it shift itself at 6000. 

GM engineers admit that cold start- 
ing is a problem at this stage of devel- 
opment, with reliable starting below 
4CT F still not achieved. 

Dodge Daytona 
Turbo GTMV 

GTMV (Gasoline Tolerant Methanol- 
powered Vehicle) stands for Chrysler 
taking (he position that methanol- 
powered ears will spend most of their 
lives drinking alcohol, with only occa- 
sional trips to the petroleum well. Like 
the other vehicles, the engine itself is 
purely production, with only changes 
to the engine control systems and the 
fuel' wetted parts of the fuel system. 

Chrysler also uses an optical sensor 
to measure the proportion of metha- 
nol to gas, anil has a small readout in 
the speed o mirroring that percent- 
age. The sandwich-sized sensor is re- 
markably unimpressive to look at, 
and like the other vehicles we tested, 
there r 5 not a trace of Star Wars under 
the hood. The engineering changes 
are all buried inside the fuel-injection 
system, and its software. Cold start- 
ing? “It’s under development.” 

Catering to the tastes of curious 
automotive journalists, Chrysler 
used the decidedly sporty Daytona 
Turbo, with 2 . 5-liter in ter cooled 4- 
cy Linder turbo and 5-speed transmis- 



sion for an engineering testbed. 
Turbo Daytonas are pretty quick lit- 
tle boxes running on plain unleaded, 
and we were looking forward to a 
chance to wring out this one. The 
plan, because of the lack of a readily 
available twin car, was to run Limes on 
MBS, dnun the lank, refuel with gaso- 
line and repeat the testing. 

A East minute change of plans 
switched our testing from Michigan 
International Speedway to Chryster's 
Chelsea Proving Grounds. Unfortu- 
nately, the extra road mileage 
brought the level of M85 in the tank 
down to the fuel -starvation point be- 
fore we completed the first tests. And 
the nearest methanol was, who knows 
where? Proving that the concept of a 
flexible -fueled vehicle is a good one, 
wo simply continued testing on gaso- 
line. The performance numbers you 
see here are supplied by Chrysler, 
from a different day of testing, and we 
find them very believable. The turbo 
motor undoubtedly finds high-octane, 
cool- burning alcohol to its liking, mak- 
ing the 4-cylinder Daytona accelerate 
briskly. 

The Future 

la there a methanol -powered ear in 
your future? Maybe. Should you be 
worried? Probably not. There are a 
few engineering wrinkles to work out, 
minor things tike cold starts and long- 
term longevity of the fuel system. But 
rest assured that by the time these 
cars come to market, those will be 
non-issues. M 
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COMPARISON TEST 




How do the new 100-minute audio cassettes perform compared to the shorter- 
length 90-minute variety? Our tape shootout telis afl. 



BY STEPHEN A. BOOTH, Electronics Editor, and 
FRANK C. BARR, President, Advanced Product Evaluation Laboratory 





T he audio cassette, for- 
mally named the Compact Cas- 
sette, has come a long way in 
Lhe quarter-century since its birth, 
Now, at age 25, it's getting longer 
— aiul better, according to tests con- 
ducted by Popli l ah Mechanics and 
the Advanced Product Evaluation 
1 laboratory. 

The casiiette today is the most pop- 
ular medium fur music recording,, but 
this wasn't always s<>. Its inventor 
XV, Philips of the Net her buds, 
originally perceived the for- 
mat ns » dirtalion-quali- 



ty medium fur low-fidelity voice 
recordings — and little more. At the 
lime, open-reel recording tape 
reigned supreme, for some very- good 
technical reasons. 

The tape on the large reels meas- 



ured V* in. wide and ran at speeds as 
high as 15 in, per second. Compared 
to this, lhe diminutive cassette’s tape 
measured in. across and rolled at 

st slow I.% ips. By today’s standards, 
the magnetic pigment on all tapes was 
limited in its ability to accommodate a 
musical signal. Tn do so with high fi- 
delity. it was necessary to move a 
large volume of tape past lhe deck’s 
recording heads. 

This accounts for the width ami 
speed uf open-red tape recording. 
**ndrr Lhe strips of musical signals, 
the narrow, slow cassette 







TALE OF THE TAPES 

tape couldn't bear the load. It quickly 
became saturated , thereby distorting 
the sound. Even the shell and tiny 
reels were suspect. Compared to open 
reels, cassette reels tended to wobble 
and run unevenly, further distorting 
the recorded sound. 

Ongoing Improvements 

Despite its early limitations, the cas- 
sette was a born winner. Because it 
was small, it was mobile— opening the 
way for car- stereo systems, boom- 
boxes and Walkman-type portables 
that travel better than open-reels and 
phonograph records. Given the impe- 
tus of high-volume sales, blank-tape 
inanufacLiirerhi begun to improve ev- 
ery aspect of the cassette’s operation. 

Today, it is virtually perfect — a 
mini-replica of the nearly extinct 
open-reel system, Shells and reels op- 
erate smoothly and reliably, causing 
m i audible variations in musical pitch. 
The magnetic pigments coated on the 
tapes are retentive enough to record 
strong and demanding musical sig- 
nals, even at the slow nk-ips speed. 

The pigments, in fact, have become 
so good that they can be applied in 
thinner and thinner layers, with tit. 
loss in sound quality. For some Lime, 
the 60-minute cassette (called a C-dU, 
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with 30 minutes of recording capacity 
per side) was the practical limit. 
Then, the arrival of thinner, stronger 
base films made the C-90 possible. 
Coating and base were miuced to fit 
GO percent mure tape in the shell, with 
no appreciable loss in fidelity. 

Now, ongoing improvements in 
magnetics and materials have res ail- 
ed in the C- J tKJ, and even 1 10-and 120- 
minute audio cassettes. In recent 
months, five tape manufacturers 
have introduced longer lengths, and 
other companies are sure to follow. 
Credit the digital audio Compact Disc 
for precipitating the “silly millimeter 
longer" campaign, C-60s and (. -90s of- 
fer adequate capacity for recording 
the average LF phonograph record, 
but CDs contain more play ing time. 

Slaying a myth 

Although t he longer tapes are a boon 
to music lovers, they also have the po- 
tential to create confusion. Extra 
length cassettes have been available 
for years — and virtually every equip- 
ment manufacturer has cautioned 
against their use in high-fidelity re- 
corders and players. These existing 
f - 1 20s and C-180& are designed for 
dictation purposes, where their su- 
per thin coatings and base films pro- 
vide adequate fidelity for voice 
recording. Sound quality aside, their 
very thinness might pose handling 
problems— breaks, jams ami snarls. 



This would be especially troublesome 
in car-stereo tape players, where the 
cassette is drawn into the unit and not 
accessible, thereby creating a poten- 
tially expensive repair bill. 

Although the new, longer cassettes 
are designed for high-fidelity record- 
ing. it is likely that home recordists 
would be rightfully wary of using 
them after years of warnings about 
longer tapes. Accordingly, POPULAR 

Mechanics decided to test the C- 
1.00s against their C-fM) equivalents 
for both recording quality and han- 
dling charactcnstics. 

The results from the Advanced 
Product Evaluation Laboratory 
(APEL) are encouraging— in fact, su- 
perlative, Magnetically and physical- 
ly, the longer cassettes perforin as 
well as their shorter versions and, in 
some cases, better. 

AP E 1 - tested every longer length 
tape on the market — in all. 12 tape 
formulations from five brands: 
BASF, Demon. Maxell, Memorex and 
TDK- For each formulation (for ex- 
ample, BASF Ferro Extra 1), the C- 
9b and the longer version were tested. 

The cassettes represent every tape 
type — 1, II and IV. These Roman nu- 
merals are a standard designation, 
decreed by the International Electro- 
technical Commission (IEC), fur a 
tape’s magnetic formulation, record- 
ing bias and equalization. 

Type I tapes use a ferric oxide for- 
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mutation, normal bias and LiO-miero- 
second (l2U-ms) equalization, Bias ^ 
the amount of current needed Lu cre- 
ate a magnetic pattern on the tape. 
Equalization is a manipulation of the 
audio signal to ensure inn form output 
at all frequencies. Type II tapes use a 
chromium dioxide material, or some 
equivalent. These materials require 
TM-iiui'ii (second UQ and a higher bi:is 
current to magnetize them. This is 
why they’re sometimes called high- 
bias tapes. Type I V cassettes use a 

E ure iron pigment that requires the 
ighest bias current of all. They’re 
popular! v called metal tapes and use 
70-ms LQ. 

Reading the charts 

Fur the record, the main difference 
among the types is their background 
noise level Uhe hiss) and their ability 
to record high-frequency (.treble) 
sounds. As you'll ?er from the accom- 
pany ing charts. Type E I tape is the 
quietest, with the highest signal -tu- 
noise fS/N) ratios. Generally, maxi- 
mum output level (MOL) and 
saturation output level (SOL) at high 
frequencies improve with I he tape- 
lype numeral- This is also true of dy- 
namic range — a measure of how well a 
tape records sounds between the 
loudest and softest parts of the music 
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(the greater t he number in decibels, 
ordB. the better). Though Type IE 
doesn't seem much higher than Type 1 
on the MOL and SOL charts, in prac- 
tice, treble frequencies sound more 
pronounced against Type II’s quieter 
background. Thin shows up tin the dy- 
namic range charts. 

Any type of tape may be used for 
any type of recording, Rlil expensive 
Type IV tape, which haa the highest 
MOLs and SOLs, is best used for de- 
manding material, including live mu- 
sic. Types I and II can be used 
interchangeably, though the quieter 
high- bias tapes work IwsL for classical 
music with its frequent soft passages. 

According to the APEL tests, all of 
the C-pOs and their longer versions 
are excellent tapes. There is virtually 
no difference between the short and 
longer tapes in Si'N, MOL, SOL, dy- 
namic range and frequency response 
i the latter measures of How accurate- 
ly the tape reproduces the original 
signal l . Differences of 1.5 d Bor less 
are virtually inaudible, and therefor* 
insignificant. 

Rough fi’ ready 

The C-lOOs (aiu| TDK's MA-1L0J 
fared just as well as the C-90s in mag- 
netic properties — and in APEL's 
physical torture-tests. Coercivity and 
retentivity, respectively, measure 
the tape’s ability to accommodate and 
retain a magnetic signal. In both cate- 
gories, the C-90s and longer tapes 



have parity — despite the use nf thin- 
ner coatings I measured in mils, or 
thousandths of an inch) on some of the 
longer tapes, And despite the use of 
thinner base films on some of the long- 
er tapes, they’re not much more deli- 
cate than C-90 b. Tensile strength, 
measured as the pi muds of force need- 
ed to stretch the tape 5 percent and to 
break It (a standard 1EC test), is ex- 
cellent for the long tape's. 

In APEL’s other torture-tests, the 
C-lflOs proved no different in per- 
formance than the shorter lengths. 
These trials included freezing for 24 
hours at *10" F and baking for a day at 
l (HP — climatic conditions that might 
exist in a parked automobile, A more 
severe trial was the vibration test, in 
which the cassettes wen 1 shaken up, 
down and sideways 211 times per sec- 
ond for 30 minutes — movement much 
more violent than anything that 
would he encountered w hen driving 
or jogging. After each of these trials, 
the C-lOOs anti C-90 js showed the 
same magnetic and physical proper- 
ties as before. Flutter — minute varia- 
tions in tape travel that distort 
musical piLch — was an entirely insig- 
nificant fraction of t percent. 

The bottom lino is that you'll find no 
significant sound-quality difference 
between C-90s and their lengthier 
brethren — and little difference in 
price. There's nothing to lose, includ- 
ing those East few minutes of your fa- 
vorite highway tunes. w 
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Quality is Job 1. 




Profile in quality # 3 

Prevention. 



rani Motor l.oinpuny believes j 
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the prototyjte stupe, ire test m 
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"roller road" shaker machine, 
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possible squeaks and rattles with 
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TRUCKIN 



The pickup and sport/utiJity vehicle boom hits the '90s 
with more musde and more variety. 

BYTONYSWAN, Automotive Editor and JIM DUNNE. Detroit Editor 




CPwvy J t 4f4-cu,-lft. bl^-hiock tfll gives the CI&OO 
pick up 1 30 hp und 365 fb . -ft. of torque. 



A mazing, isnt it? 

With the boom in the 
compact pickup and 
sport/utility market- 
place, America is going trackin' 
an never before. 

Eager In capital be on this pbfr- 
mime non. the light-track indus- 
try, both domestic and imported, 
is responding wilh even greater 
model variety for the 19% model 
year. 

The choices range from un- 
abashed big-inch honkers like the 
Chevy 454 SS full-size pickup pic- 
tured above to the superversatile 
club cab pickups and 4-door 
sportMilities. But through it all, 
there'* a consistent emphasis on jkjw- 
er, with new engines coming into 
some model families and other estab- 
lished power plants getting wholesale 
performance tweaks and upgrades. 

Our make-by-make rundown of 
1990 new truck news follows. We are 
omitting vans and minivans from this 
roundup, but watch for a major mini- 
van comparison test in an upcoming 
issue. 



Chevrolet 

The bow-tie boys steal the 1990 show 
with the biggest — literally — power 
news in the business. If you've been 
yearning for a return to the stump- 
pulling, tow-anything days of yester- 
year. well, yesteryear is here. The 
stylish Cl 500 454 SS and its no-non- 
sense Work Truck counterpart, both 
members of Chevy's full-size C/K se- 
ries, include the good old big-block 



4&4-cu,-in, VS — 230 hp and 385 
lb. -ft. of torque — as standard 
equipment. 

The SS also includes a perform- 
ance handling package, plus cool- 
ers for engine and transmission 
oil, a heavy-duty radiator and 
locking differentia], as well as a 
lengthy list of comfort and conve- 
nience features worthy of a luxu- 
ry ear. 

Though a good deal more spar- 
tan in terms of creature comforts 
and trim, the Work Truck, avail- 
able in either 2- or 4-wheel drive, 
boasts a Gross Vehicle Weight 
Rating of S6Q0 pounds, which 
adds up to a 1711-pound payload 
in 2-wheel-drive models , 

Chevy is also offering a heavy-duty 
version of its 4.3-liter Vh, slightly 
detuned to better withstand pro- 
longed operation under heavy loads at 
low speeds. 

There are also standard and heavy- 
duty versions of the General Motors 
6.2-liter VS diesel, plus 5.0- and 5,7-li- 
ter gas V8e, giving Chevrolet trucks 
as broad and varied a range of power- 
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train, offerings as any manufacturer in 
the business. 

Over in the compact camp, anew 
(■ftran-desi^ned 5-speeii manual 
transmission b available for 4,3-liter 
Vfi-powered S-IO pickups and S-10 
Blazers. Built by GM’s Hydramatic 
subsidiary, the new Hydramatic 290 
5-speed will also be available with 
Chevy’s 2, 8-liter V6. but this package 
will be offered only for 199CL Also, the 
4.3 V6 is now standard equipment on 
all Blazer models. 

The improvements to Chevy's vari- 
ous compact light-truck entries also 
apply to their counterparts from 
GMC, the S-15 Pickup and S- 15 Jimmy 
sport>utility. 

Chevy’s jaunty little Suzuki -sup- 
plied Geo Tracker sport/utility, a 
newcomer for the 1989 model year, is 
another entry with more power avail- 
able for 1990, thanks to the addition of 
Chevy's 2,8-liter V6 in 4- wheel-drive 
models. 

Dodge 

Chrysler Corp.'s official truck divi- 
sion is concerning itself in 1990 more 
with interior volume than with mus- 
cle. Dodge achieved something that 
was truly unique in this area last year 
with the introduction of the industry’s 
onJy convertible pickup truck, and fol- 
lows up for the coming year with new 
club cab versions of its Hum and Da- 
kota models. 

The full-size Ram series club cab 
comes on either a 133-in, wheelbase or 
a new extended 149-in. version. The 
short wheelbase is available in 2- 
wheel drive only, and cargo box 
length is limited to 6^£ ft. The longer 
wheelbase includes two models with 
4-whee!-drive availability, and an 8- 
ft. cargo box is standard. 

Ram series pickups will again be 
offered with three different engine 
options — a 125-hp 3.9-liter Vfi. a 170- 



hp G. 2-liter V8 and a 5.9-liter (360-cu.- 
in.) VS rated at 190 hp. Also, a new 
heavy-duty 4-speed overdrive trans- 
mission has been added to the power- 
train mix. 

The Dakota club cab is available in 
either base (124-in. wheelbase) or 
Sport (13 1 -in, wheelbase) configura- 
tion, with the longer wheelbase new 
to the lineup thin year, For 1990, the 
club cab model* will be 2-wheel drive 
only. 

Interior trim changes include 
40/20/40 split bench seals for the dub 
cabs, as well as some new colors. The 
two engine offerings for the Dakota 
line will be strictly carryover— a 1 17- 
horsepower 2.5-liter Four and 125- 
horsepower 3.9-liter V6. 

Dodge's Mitsubishi-supplied small 
truck line, the Ram 50 series, does get 
a power upgrade for 1990 with the 
availability of Mitsubishi’s excellent 
3. 0-Iiter V6 engine. Among other per- 
formance improvements, the 143-hp 
Six increases trailer towing capacity 
to a respectable 3500 pounds. 

However, the VO engine option is 
available only with 4- wheel drive. The 
base engine continues to be a 2.6-liter 
Four. 

As a consequence of the increased 
U.S. tariff on 2-door sport/utility ve- 
hicles, Dodge is dropping the Mitsubi- 



shi-supplied Raider from its truck 
lineup for 1990, 

Jeep 

It'a a year of refinements for the Jeep 
division, with a number of subtle engi- 
neering updates scheduled for the 
Wrangl er/Cherokee/Wagoneer/Co- 
manche lineup. 

Among the more interesting tech- 
nical touches are new composite front 
brake rolora using east-iron friction 
surfaces mated to stamped steel con* 
ters. The sandwich construction 
saves weight — about 3 pounds — and 
is expected to improve oraking effi- 
ciency. 

Jeep has also improved its ability to 
meet the unexpectedly intense de- 
mand for its jiew-tn-’BS Cherokee 4- 
wheel antilock braking system. This 
option was an industry first for a full- 
time 4- wheel-drive vehicle. 

Range Rover 

Having addressed the go-power issue 
last year by increasing the displace- 
ment of its aluminum-alloy V8 engine 
(from 3.5 to 3.9 liters and 178 horse- 
power^ Range Rover adds improved 
stopping capability to its full-time 
4 wo luxury sport/utility package for 
the corning year with a new 4-wheel 
anti lock braking system. 
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Ford i nrw4.0Hjter Vfc bring* much- 
needed my sc re to both danger and 
Branco II Mneupi. 

Ford 

With a eamplete redesign of the Brom 
co II (the new model will he nailed the 
Explorer) still a year away from pro- 
duct: on > Ford's big light truck news 
for 1990 Ls a new 4. {Miter V6 engine, 
offered as an option for Ranger series 
compact pickups. 

Built by Ford of Germany, the new 
Y8, a GO 2 design, is an expanded and 
updated version of Ford's current 2,9- 
Liter VS, and is rated 160 hp with 240 
Ibv-fL of torque, compared to 170 lb.- 
ft, for the 2,9. Technical features of 
the new engine include a single ser- 
pentine accessory drive belt, distri- 



butor less ignition and hydraulic roller 
lifters. 

Ford will continue to offer the basic 
I00-hp 2j-IiLer Four and 140-hp 2.9- 
liter Vli engines in 1990 Rangers, but 
the 2.9 will be the unly engine avail- 
able in Bronco II rcioilol^ during their 
final year on the market. 

In another powertrain upgrade. 
F orcl Lh replacing its old C-h automatic 
transmission (full-size Broncos and F- 
series pickups) with a new el ec Iron I - 
csiLly etmlrulled l-speed automatic. 
The new transmission will mate up to 
Ford's 4. 9-liter Vti and 5.8-liter V8 
engines. 

The engine control computers for 
both engines include new self-diag- 
nostic capabilities for 1990. 

Toyota 

Like Nissan, Toyota's major news 
this year is an addition to its a port/ 
utility line, the 4-door 4Runner. 
Toyota introduced the 4-door edition 
several months ago in 2- and 4-wheel- 
drive versions, 

A 2-door edition of the new 4Run- 
ner wilt also be offered, hut only as an 
upscale 4x4 model, due to the extra 
tariff on 2-door s m ports . 

In addition to the new 4-door body- 
work and a modest facelift, the 
4 Runner line will get a little more 
horsepower from its optional 3.0-liter 
Vfi, 150 versus 145 in 1989. The base 
engine continues to be Toyota’s 2,4- 
liter 1 16-hp Four, 

Other mechanical upgrades include 
a new independent rear suspension 
system, from the pickup series intro- 
duced last year, antihick braking sys- 
tem for the rear wheels, and optional 
31x10.5 tires. 

Available on both 2- ami 4-wheel- 
drive models, the anti lock system 
functions only w r hen the vehicle is op- 
erating in 2wd, In 4wd operation, a 
proportioning valve sends most of the 
braking power to the front wheels, to 
prevent rear- wheel lockup. An inter- 



Range Rover has also improved the 
efficiency of its 4 -wheel disc system 
with the addition of vented front 
brake rotors. 

Fuel economy has been improved 
by 1 mpg, to 13 city, 16 highway, and 
there are a number of adjustments to 
interior and exterior trim, including 
recontoured seating. 

Nissan 

Although we were unable to obtain 
photos of this entry by press 
time — introduction is scheduled for 
very late fall — we know that Nissan's 
major light-truck news for 19SH1 is the 
addition of a new 4-door Pathfinder to 
its popular sporb'utility range. 

Riding on the basic 104.3-in, pickup 
chassis, the newcomer is 171.9 in. 
overall, and Nissan is claiming the 
biggest interior volume dimensions of 
any 4-door sport/utility currently 
available. 

Nissan has found another 10 hp in 
its smooth 3.0-liter V6 engine, raising 
maximum output to 155 hp, This will 
be the only engine offered for the 
Pathfinder, 

Optional equipment that will be 
available on tne new Pathfinder in- 
cludes rear disc brakes, driver-ad- 
justable shock absorbers, a limited- 
slip differential for 4-wheel-drive 
models and bigger 31 x 10. 5R15 tires. 

The 4-door Pathfinders will be of- 
fered in both 2- and 4wd editions, 
while 2-door Pathfinders will be 4x4 
only. 

Nissan’s range of Hardhndy pick- 
ups. 14 models strong fur 1990, also 
benefits by the improved 3.0- liter Vfi 
output, as well as a new 2. 4-liter 12- 
vulve Four. 

This will be the Hardbody base 
powerplant and is basically the same 
engine used in Nissan’s 240SX sport 
coupe, rated at 130 hp—a 24-hp im- 
provement over the 4-cylinder avail- 
able in 1989 Hardbodies, 

Like the Pathfinders, the Nissan 
pickups also receive a more aerody- 
namic front -end appearance update 
for the new model year. 
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esting technical aspect of the design h 
that it operates off the power steering 
pump, rather than engine vacuum. 

The Toyota pickup line, which un- 
derwent extensive revision last year, 
also gets the new antilock Feature but 
is otherwise unchanged, 

Isuzu 

Forget about the Roman numerals 
that used to be part of the official 
name for Isuzu’s Trooper II sport/ 
uliiitv vehicle. For 1990. it's simply 
called the Trooper, with a number of 
different model designations— S, XS, 
LSand RS. 

Aside from a number of small trim 
changes that go with the model shuf- 
fles. that's about the only news on the 
Trooper front. Iauzu'a other apnri/ 
utility line, the smaller Amigo, gets 
the option of Chevrolet’s 2,K-liLer Vfi 
engine with 4wd models. This engine 
is also available in the Trooper, whose 
base poiverplanL continues to be Isu- 



zu’s 120-hp 2, 6-liter Four. Amigo's 
base engine is a 96-hp2.3-!iter Four, 

On the pickup front, Isuku’s lineup, 
which got a thorough redesign last 
year, is unchanged save for the addi- 
tion of a rear antilock brake system as 
standard equipment on all models. 
The ABS feature switches off when 
the truck is in 4- wheel drive, 

Suzuki 

Alt hough it has lost some of its South- 
ern California cult-car allure, Suzu- 
ki' s Samurai returns once again to 
hold down the least expensive end of 
the sport/utility market. You can't 
get a dirt-capable vehicle for less. 

The Samurai’s fuel-injection sys- 
tem has been overhauled for 1990, 
yielding a small gain in horsepower 
tfifi versus (54) and a bigger gain in all 
around dri veubiLi ty. 

Suztikt’s Sidekick, which is known 
as the Geo Tracker in Chevrolet 
showrooms, returns for its second 



season on the SUV market virtually 
unchanged. 

Mitsubishi 

Although there are no sheet metal re- 
visions to Mitsubishi’s pickups or 
Montero sport/utility vehicles, there 
are a couple of noteworthy power- 
train upgrades. 

Tupping the list is the availability of 
Mitsubishi’s smooth 143-hp 3. 0-liter 
Vfi in 4wd pickups, replacing the ven- 
erable 2.6-liter Four, Base power- 
plant for the pickup family is now a 
1 Hi- hp 2.4-liter Four, replacing the 
previous 8,tl-]iter Four. 

About the only cosmetic change to 
any of the Mitsubishi trucks is a black- 
out grille for the Mighty Max pickup 
package. 

The 3.0-liter V6 is also the sole 
power plant for the Monte ros. Mitsu- 
bishi has dropped the 2.6-litor Four 
from the l ineup. 

Mazda 

Having topped the J.D. Power light- 
truck Consumer Satisfaction Index 
<CSI) for three straight years, Mazda 
plans no miyor changes for 1990. The 
only noteworthy mechanical upgrade 
is the addition of an antilock rear 
brake system as standard equipment 
on all models. 

Mazda is also adding a new trim 
level — LE-5 — which makes three 
models available in either 2- or 4- 
wheel drive. The two engine offerings 
— an 85- horse power 2.2-liter engine 
and a 121 -horse power 12-valve 2,6 
with balance shaib^-are the same as 

'as. IK 




U NTEL RECENTLY, il you 
wanted power, prestige and 
luxury in a vehicle with real ab- 
road capability [here was only 
One Choice Sul with the recent ar- 
rival of ihe Utorza. a leather-lined 
musciEMJte. Range Rover finally 
seems to have some competition. 

Developed by Amencan enthu- 
siasts. the Laforza— which means 
strength, lores or power in Ita- 
lian— is built around Fords tor- 
quey (270 lb .41 15.0- liter ! 302-cu . - 
in.) VS, mated to a 4-speed 
overdrive automatic Irans-mission 
and Chrysler viscous-coupled iransler case with limited slip 
end 3.9 to 1 final drive. 

Suspension is independent double wishbones and coil 
springs at the front, wilh a live axle at the rear and Bilstein 
shocks al I a r qu nd , and the I u rn i ng ci rcle is u nde r 30 ft 
Although the company is based in Hayward, California, 
Laforzas begin life al the Pinmlarina works in Turin. Italy. Pin* 
in farina makes she Latorza's rolling chassis, its 1 B-gauge 
galvanized steel bodywork and luxurious interior lumistiings. 



From Turin, the vehicles are 
shipped toC&C. in Michigan for 
powertrain installation. 

With its iG6,24n. wheelbase. 
1 79.9 -in overall length, and 
blacky 79.0-in, width, Ihe Latorza 
otters exceptional interior volume. 
There's seating for a dullsized 
people (rent and back, wilh excel- 
lent leg „ head and elbow room. 

Ride quality is excellenL, on- 
road or oH, and the Latorza's ca- 
pabilities as a real dirt-going 4wd 
machine seem to be competitive 
There's also plenty of low*end 
grunt for stump-climbing, boulder- hopping and traHer*taw- 
ing. However, Laforzas substantial curb weight— 5250 
pounds— oils els the advantage of Vfl torque to some de* 
gred, making acceleration a somewhat deliberate process. 
The manufacturers plan to cure this by making Ford s 35V 
cu.-m. VB standard talar ifiis year. 

One area where Lafocza doesn't have to play catch-up is 
price. As $43,850 per copy, this new luxo-ute runs second 
only to the S 1 30.000 La mborghmi LM0C2 . Barry Brazier 
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WOODWORKING GUIDE m 

HANDWORK 

How To Craft Elegant Furniture 
Using Only Hand Tools 







■ Stock Preparation 

■ Joinery And Shaping 

■ Dovetails 

■ Assembly 

■ Drawers 

■ Finishing 

PLUS: 1 

■ A Basic Hand 
Tool Kit 

■ And A Guide To ^ < 
Hand Tool 
Sharpening 
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WOODWORKING GUIDE HOI^H 

HAND BUILT 



LTLT BY HAND. You've 
heard the term being used 
« '■ to promote everything 
from kitchen cabinets to 
automobiles. It denotes a finished 
product that has intrinsic value, some 
intangible quality that no machine- 
made product can ever claim, no mat- 
ter how well fit and finished . 

A handmade object, after all, em- 
bodies certain elements that are the 
very antithesis of machine produc- 
tion. It represents an investment in 
both time and effort that far exceeds 
the requirements of machine-assisted 
work. More importantly, it demands a 
keen eye and steady hand — a level of 
skill that's constantly evolving in 
search of perfection. 

Of course, woodworkers of yester- 
day knew nothing of routers and radi- 
al-arm saws and had no choice but to 
carry on the time-honored techniques 
of those who went before them. The 
basic skills were not only unques- 
tioned, but considered com- 
mon knowledge — simply a 
part of everyday life. To- 
day's woodworker can 
choose whether to do the 
job by hand or power. The 
difference lies not in the fin- 
ished product, but in the 
process. And, it's the dedi- 
cation to the process — mak- 
ing the effort, taking the 
time and developing the 
skills — that makes doing it 
by hand a satisfying and re- 
warding experience. 

This year, we've dedicat- 
ed our entire Woodworking 
Guide to making things the 
traditional way — without 
power tools. The center- 
piece of our efforts is this el- 
egant mahogany secretary. 

Rased on designs from the 
18th century, it's a classic 
example of the woodwork- 
er's art and incorporates 
typical joinery and molding 
details common to hand- 
crafted work of this period. 

The entire project, from 
cutting the rough-sawn 
wood to applying the last 
coat of wax , is explained in 
detail in the following sec- 
tions. Each section is de- 
voted to a specific phase of 
construction. 



Woodworking that spans 
the centuries in style 
and execution. 

BY THOMAS KLENCK, Associate 
Home and Shop Editor 

Stock Preparation (page 75) deals 
with cruHacuUing and ripping lumber 
to stee r then hand-pkning it to the 
correct thickness — a .subject all hot 
ignored in today's world of store- 
bought, planed lumber. 

Nest comes Joinery And Shaping 
(page 811* Here the components are 
trimmed to exact size and the dadoes, 
grooves, rabbets and mortise-arid- 
tenon joints are cut. This section also 
explains how to plane a quarter-round 
molding and how to cut traditional 
beaded, tongue-and -groove paneling. 



Perhaps the most revered wood- 
working joint is the dovetail, and 
we've devoted an entire section to iLs 
layout and cutting (Dovetails, page 
87). Once the dovetails are fit, you can 
move on to Assembly (page 89). And, 
for a complete description of how the 
rlra wens are made and fit, including 
how to fashion half-blind dovetail 
joints, see Drawer Making (page 93). 

Because old mahogany pieces w ere 
in variably stained dark and polished 
to a warm glow, our section on Finish- 
ing (page 95) covers the complete pro- 
cedure from staining and grain filling 
to varnishing and waxing. 

The drawing and materials list on 
the following page describes each 
component of the secretary in detail 
and illustrates how they go together. 
Details of the back panel assembly f 
case dovetails and drawer dovetails 
are found in the sections on Joinery 
And Shaping, Dovetails and Drawer 
Making, respectively. 

Of course, one of the 
beauties of working by 
hand is that the tools are 
simple. You may already 
own many of the bask- ones 
and, other than ducting 
them off. all they'll require 

is a freshly honed edge for 
great performance. The 
Cutting Edge (page 10?) 
explains how to keep your 
tools tuned Lip ho they liter- 
ally sing through the wood. 
The complete toolkit that 
we user! to build the secre- 
tary is described in Tools Of 
The Trade ( page 991 Along 
with a few commonplace 
tools, our kit will enable 
you to produce work that 
rivals that of the best- 
equipped power-tool shop. 
Certainly, you don't have 
to complete this project 
entirely with hand tools. If 
you do, however, we can 
guarantee that the finished 
piece will be a source of 
pride and enjoyment for 
years to come. 

And, you'll have gained 
more than just a beautiful 
piece of furniture. Your 
skills wi-Il have increased P 
and both your eye and your 
cutting edges will be a good 
deal sharper, w 
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STOCK 

PREPARATION 



Getting rough-sawn 
lumber straight, square 
and smooth — 
the quiet way. 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 



T HE CABINETMAKER of 
200 years ago would indeed 
be intrigued by the lumber- 
yard of today. And. there's a 
good chance that one of the many sur- 
prises would be the availability of 
planed or dressed lumber — wood that 
comes ready to be cut and assembled 
like the parts of a kit. Of course, we've 
come to take this for granted. Why 
use rough-sawn wood when the lum- 
ber mill can both saw and plane it 
quickly and efficiently? 

Weil, our time-traveling crafts- 
man. along with many of today’s pro- 
fessionals. might offer a few reasons. 
First, starting with rougb-sawm wood 
gives you more wood to work with. 
Full 1-in. -thick lumber is often capa- 
ble of a %-in. -dressed thickness, or it 
can be resaw r ed and planed to produce 
boo km ate hod boards V* in. thick each. 

And, although store-bought planed 
lumber may be flat and straight when 
it’s milled, it’s rarely so by the time it 
reaches yourshop, A i'ii-in. -thick 
board may end up only % in. thick or 
less before you’re done jointing and 
planing the faces. Starting with rough 
stock ensures that your wood will be 
true — at the thickness you want. 

Of course, you can buy the machin- 
ery to do the work. And, if you have a 
few thousand dollars to spend, a joint- 
er and planer are, without a doubt, 
worthwhile investments. However, 
we're about to show you that an ordi- 
nary hand plane will do the job as w ell 
— and maybe better. 



Buying the wood 

We usedTciln-dried, rough-sawn Hon- 
duras mahogany to build our secre- 
tary. This wood can vary in color and 
grain pattern from one piece to the 
next, and buying it in the rough takes 




a trained eye to ensure that all of your 
stock is compatible. If at all possible, 
select the wood yourself and, if your 
dealer doesn't object, use a small 
block plane or sharp knife to discreet- 
ly check the actual color of the wood. 

Another good test for stock consis- 
tency is by judging the weights of sev- 
eral equal-size boards. If one is 
significantly heavier or lighter, 
chances are that this piece will have a 
different finished appearance. 

Most of the components for the sec- 
retary are made from % (l-in.-thick) 
rough-sawn stock that you'll hand 
plane to % in. Of course, you can vary 
the finished thicknesses if you like, 
but bear in mind that other dimen- 
sions — given in the materials list un 
page 74 — may have to be adjusted. 

The back panel boards and drawer 
sides and backs are Yt in, thick. These 



parts are economically made by re- 
sawn ng % stock ami hand planing to 
the exact thickness. If it’s available, 
% lumber should be used for the legs. 
Otherwise, leg blanks can be made 
by gluing together thinner stock. 

About planes and saws 

Planes come in a variety of sizes. As 
the length increases, the plane's abili- 
ty to flatten out irregularities in the 
wood increases. The advantage in 
ow ning several is that you'll not only 
have the right length on hand, but you 
can set up each plane for a specific job. 
(For proper plane adjustment and 
sharpening, see The Cutting Edge, 

pa gefQT). 

We built our secretary with two 
planes: a No. U4 smooth plane and a 
No, 05 jack plane. Sharpen the 
smooth plane cutter so it-s edge is 
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straight and then slightly round the 
comers. When set for a fine cut, this 
plane is capable of producing glass- 
like surfaces that require only mini- 
mal attention before finishing. 

It pays to have an extra cutter for 
the jack plane. Sharpen one with a 
slightly rounded edge to make prelim- 
inary stock removal fast and easy. 
Keep the other cutter straight for 
edge jointing and preparing surfaces 
for smooth ing. 

We used a I tt-pt. crosscut saw and a 
5Vi-pt. ripsaw for all preliminary cut- 
ting. While they may not be as fast as 
your power saw t when sharp, they'll 
cut faster than you might expect. For 
rough cutting, use the longest saws 




I Mark the rough lumber and cut with a 
sh arp crosscut saw. Cut each piece square 
andoversJ/e to allow for trimming. 




4 Altar planing edges square to complet- 
ed face, use a marking gauge to scribe fin- 
ished Ihkknesi on b edges, of lb* board. 




f Check the surface frequently for flat- 
ness. After planing diagonals, plane with 
the grain and finish with smooth plane. 



WOODWORKING GUIDE 

that you can easily handle— you'll 
spend less time going up and down for 
each inch of cut. 



Tttlcfcnetsfng the stock 

Begin by cutting the % stock about 2 
in. oversize in length for all the %-tn.- 
thick parts (Photo 1 ). The secretary 
side panels, base, deck and lid are 
each made by gluing three boards 
edge to edge. These boards are planed 
'4a to ^in. thicker than the finished 
: ^-in. dimension and will receive a fi- 
nal surfacing after they're assembled. 
Rip all stock oversize in width. 

Select the first piece to be thick- 
nessed and plane the edges straight 
and smooth with the jack plane. While 




2 PJane both edges of each board straight 
and relatively square. Longer Jack plane 
trues the rough. Irregular etfges quickly. 




5 Sharp pencil make* scribed One visible. 
to remove remaining stock quickly, use 
rounded cutter adjusted for coarse cut. 




B The Vi-ln.-thkk slock Is prepared by re- 
sawing % lumber wlih a sharp, coarse rip- 
taw. Then, hand plane wood « before. 



it's impossible to get the edges per- 
fectly square with the rough, un- 
planed faces, try to get as dose as you 
can (Photo Z), 

Then, use a straightedge to mark a 
planing guideline on one of the edges 
and begin planing the entire surface 
down to the line (Photo 3). Check your 
progress frequently by laying a 
straightedge both lengthwise and 
across the board. 

Before you reach the guideline, Lay 
two long r straight sticks across the 
board — one at each end. These are 
called winding sticks and are used to 
detect a Lwial or M wind" in the planed 
surface. Sight down the board with 
your eye level, and in line, with the 




M ihe entire yjrf act flat and to guide- 

line marked do on* edge. Owe k frequently 
with straightedge and winding sticks. 




4 Begin second surf ace by planing diago- 
nal ly starting at one comer and working 
across. Then. pJarw opposite diagonal. 




4 wide panels are made by edge gluing 
narrower boards. Plan la assemble panels 
with grain of each board in same direction. 
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You need one. Because there's almost no 
end to the jobs you can do easier and 
faster with a Campbell Hausfeld 
Air Compressor. 

Yo 
balls 

spray paint, 

pesticides.You can clear 
water lines and gutters. 

You can use it with nailers, 
staplers, sandblasters, 



sanders, drills and impact wrenches. And the 
list goes on. Campbell Hausfeld, America’s 
favorite air compressors. See the complete 
line of air compressors, tools and acces- 
sories. For more information and the 
name of your local retailer; call 
HJOO-634-4793, Monday- 
Friday 8am-5pm , EX 
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i* Fine diagonal cuts remove excess 
where necessary. When ITm side Is true, flip 
panel over and p lane other side para IJeF. 



winding t+Litk^. 1 f they're not parallel, 
plane t he high comer and recheck. 
After you're satisfied thnt the $ur- 
face is almight in bath dimensions end 
doesn't twist, use a sharp, finely j*cl 
smooth plane to finish the j ub. 

Plane the edges square to the fin- 
ished surface. Set your marking 
gauge to the finished board thickness 
and scribe a line parallel to the surface 
on both edges to create the planing 
guidelines for the opposite surface 
(Photo 4). If you find the scribed lines 
difficult to see. use a sharp pencil to 
darken them (Photo SJ. 

ttesecure the slock in your vise, the 
rough side up. Adjust the mouth 
opening on your jack plane for a 



IQ Joint mating edges by folding adja- 
t*ni boards together and planing both al 
once. Plane a perfectly si ralght edge, 



If A large steel square Is used to mark 
crosscutting Plrws square t o edge . Lines In- 
dicate exact f I n I shed Fengih of piece. 



coarse cut and, if possible, use a cut- 
ler with a rounded cutting edge for 
fastest stock removal. Beginning at 
one comer, plane diagonally across 
the board progressing to the opposite 
comer. Then, plane the opposite diag- 
onal \ n the same way ( Photo 6) . A s you 
approach the scribed guidelines, 
plane along the length of the board 
with a more finely set strati gh[ -edged 
cutter and use a straightedge to cheek 
flatness across the grain (Photo 71. 
When you've just reached the line on 
both edges and the surface is fiat s split 
t he line by plant ng wit h a sharp . fi ne ly 
set smooth plane. 

After the V 4 stock ha.^ been thick- 
nested, ertsascut all pieces— except 



11 Set pi pc clamps on 2x4s and apply glue 
to board edges, Prepare four stral ghi 
pieces for damping across panel ends. 



the panel components — just to the 
outside of the finished-length lines to 
allow for finish planing. Use a sharp 
ripsaw? to resaw % stock for the W-in* 
thick comps>nents (Photo 8) and plane 
these ini he same way. The leg stock 
should ho planed to Wi x ^4 in. When 
ripped in half at a later stage, each 
piece will yield two legs. 

Edge jointing and gluing 

Mane the grain direction on each 
board to be edge glued. Group each 
set of boards that com prises a panel so 
that the grain direction is the same 
and then mark the boards so they 
won't be mixed up (Photo 9). 

To prepare the edges for a (jerfect 



11 After applying gentle darnplng pr«- 
s urt on waned crosspieces, fully tighten 
damps. Remove excess glue after It set*. 



1 S Check assembled panel with straight- 
edge 53 final surfacing progresses. Mark 
high spots with chalk for good visibility. 



11 A shooting board makes end grain 
trimming simple. Note small chamfer on 
end which keeps end grain from spotting. 



1 4 Hold stock In bench hook and t r osscui 
to the outside of each hrm. Hand pressure 
and sawing direction keep stock In place. 



1 7 Use a smooth plane, with the grain, to 
finish. Keep the Cutter sharp and set piane 
to produce the finest possible shavings. 
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'IwmbvV V mi- 

Jmnujng Furni- 

ft M lure RefinisKer 
J ? helped me Jres^ 

Up my tlrCMer" 
EllnnWbilehead, software 
designer, told us/tVc always 
treasured mv antique dresser." 

So when she 
wanted to 
bring hack its 

ydMTTCj otig i mi beaut v, 

she looked to 
FbmibyV 
Conditioning 
■I Furniture 
ttfifinisher. 

It's the only 
— — — ' rctinishmg 
metJwK) that gently dissolves 
; iWfly l he old finish whet her 
its varnish, lacquer or shellac 
“then penetrates vour wood 
to condition and also help 
prevent drying and cracking 
for lasting beauty All without 
stripping or sanding. 



ORDINARY 

PEOPLE 

EXTRAORDINARY 

RESULTS. 



Every day p thousands of people are finding rfiat 
with For mb v 1 * products h \ easier ihan ever 10 rniikf 
their wood beautiful- 

TKeyre learning thai our staff can help them with 
everything from ordinary polishing to removing hnish 
down to the hare wood. 

After n I L we've learned a luc about wood in 3 gen- 
e ration*. And nobody tom* wood more than we do or 
does more to help you care for yours. 



“My Victo- 
rian chair is 
now the best 
seat in the 



And He wanted 
10 protect its 
beauty and 
make it lust so 
future gene ra- 
dons could 
appreciate it, 
That's why he 
used FomibyV 



house 



Gerard Burrell, 
teacher, says this 
beautiful Victorian 
chair had been, in his 
family for generation^ 



flriy Finish. # 

Stales Gerard. 

'Tret glad I found Formby's 



Poly Finish r bee LULse nor- 
mally when you brush 
j n ordinar y poly u- 
mg reclwit on wood \ t 

ends up with that ar- 
■ ilficml plastic look." 
WL Luckily for 
i ftA. Gerard, he came to 
■H Formby s for hand- 

■ rubbed poly ure- 

■ thane protection 
m that* esty-to-ukc, 

V ?ofc 5 good and 
can stand up to 



I n l^irh Chlirr nhmil him 

ynucinvdn- for vimr w klhI, 
n tin- lilt 1 hitffllHV\ViifkvKi»p, 
Olh«Brdiuh<M* *rth 5 J. 

Or L jJL I ttLV-fOttVlDVi 
TW'II liL’Ip vim x ilh whdU'wr 
muiJ wu’d like lo npuicop. 


















joint p fi rat pick up two adjacent 
boards and fold thorn together as if 
there w»3 a hinge at the mating 
edges. Secure these pieces together 
in your vise go the edges are flush. 

With a perfectly straight cutter, 
plane both edges at once until they're 
straight (Photo 10). When the two 
slabs are unfolded and held together, 
any deviation from square on one 
board is compensated for on the oth- 
er. If you see any light coming 
through the joint, the edges aren’t 
straight and must be planed again. 

When the edges are ready, prepare 
four straight crosspieces for clamping 
in pairs at each end of the first panel to 
keep it flat- Wax these crosspieces to 
keep them from being glued to the 
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panel. Apply glue to the mating edges 
of the panel components and lightly 
draw them together with three pipe 
damps. Use C-clam pa to gently hold 
the crosspieces in place and then, 
firmly Lighten ihe pipe damps (Pho- 
tos 11 and 12). Check that the assem- 
bly is free from twist, let the glue set, 
and glue up the remaining panels in 
the same way. 

Crosscut each panel to the outside 
of the finished cutline to allow for fin- 
ish planing and leave them oversize in 
width (Photos 13 and 14). Secure each 
panel in bench dogs or use a bench 
hook to hold them in place for the final 
surfacing. Check each side for flat- 
ness and twist then plane to finished 
thickness (Photos IS, IS and 17), 



Trimming length and width 

With all of the stock surfaced, begin 
trimming to the exact size by planing 
the ends smooth, straight and square. 
First , double check that one long edge 
of each piece is straight and square 
and then plane if necessary. Mark the 
finished width line parallel to this 
edge and plane a small chamfer at one 
end on the w aste side of the line. 
Then, plane this end by moving the 
plane toward the chamfer. A shooting 
board (which is described below in the 
sidebar) guides the plane straight and 
square as shown (Photo 18). Repeat 
the process on the other end to bring 
the piece to the exact same length. Fi- 
nally, piano along the grain to the fin- 
ished width line. m 



Basic Hand Tool Jigs 



A lthough traditional hand 

tools do require mors effort and 
skill lo master, there's no reason not to 
take advantage of jigs and guides to 
help make the Job easier and faster. 
The Ihree shown here will be useful for 
your work throug hout this project . 

Because many woodworking oper- 
ations only exert a force in one direc- 
tion (such as sawing and planing) your 
work doesn't always have lo be se- 
cured in a vise. A bench book is a wide 
board with one cross cleat al the top of 
the board at one end, and another un- 
derneath at the opposite end To use 
it, place the bench nook on your work- 
bench so the bottom cleat rests 
against the edge of the work surface. 
Place your stock against the top cleat 
and you're ready to surface plane or 
cro sscut w ith complete stability. 

The dimensions shown provide a 
bench hook that's scaled to suit the 
sizes of tho secretary components. 
However, the bench hook's construc- 
tion is so simple, it's easy to build a few 
in various sizes to handle a wide range 
of work. For planing thin stock, you 
can simply reduce the thickness of the 
top cross cleat. 

To avoid cutting through the top 
cleat when crosscutting, the top cleat 
is shorter than the width of the bench 
hook base. Place the crosscut space 
on the right for righthand sawing, or on 
the left lor iefthand sawi ng . 

Planing a board edge straight and 
square is one of the most basic wood- 
working operations. However, while 
the long bed ot the plane helps to en- 
sure that the edge is cut straight, hold- 
ing Ihe plane at the correct angle is 
strictly a matter of hand control. To 
maintain a consistent planing angle, 
traditional woodworkers rely or a 
shooting board. This shopmade de- 
vice is comprised of a wide top board 

so 



that holds your work and an overhang- 
ing ledge underneath on which the 
side of your plane rides. Both pieces 
are secured to a 2x4 rail tor holding the 
shooting board in your vise. We used a 
T-square guide to hold the work 
squarely in place. This can be 
screwed or temporarily nailed in place 
and repositioned to suit the job. Allow 
the work to protrude slightly over the 
edge and guide a finely set plane on its 
sde along the ledge. Fine tune the lat- 
eral adjustment lever to get a perfectly 
square cut. 

To plane several parts to precisely 
the same width, install a cleat along 
the length of the shooting board at Ihe 
appropriate distance from the edge. 



Then, secure the crossfence to suit 
the stock length. Hold the stock firmly 
against the cleat and the fence and 
trim the edge until the plane stops cut- 
ting. Miters and other angled trimming 
jobs can be handled with equal preci- 
sion by simpiy securing cleats at the 
approp riato positions. 

If you can saw to a square line, you 
can bore perpendicular holes with the 
boring guide shown. Simply make 
good, square cuts or the two side 
blocks than glue them to the center 
stock and double-check that the ends 
and edges are square. To use. damp 
the guide to your work and keep the 
drill bit against an inside corner as you 
bore the nole. 
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JOINERY 
AND SHAPING 



How to handcraft the 
details that stand the 
test of time. 



TEXT AND PHOTOS BY 
ROSARIO CAPOTQSTO. 
Contributing Editor 

OR SOME, cutting a joint by 
hand will always be a waste of 
time. You’ll find these people 
■ pursuing their favorite pas- 
time in classic power-tool garb— ear 
protection, respirator and a pair of 
goggles or a face mask. Bent over a 
screaming 2-bp router with a high- 
priced carbide bit — that you have to 
Send away to be resharpened — these 
folks will steadfastly maintain that 
there's no other way to produce accu- 
rate joints quickly and easily. 

And, they’re right. Power tools, 
with their built-in precision, have 
made woodworking accessible to any 
and ail who are interested. The trou- 
ble is, they’ve become so popular that 
many woodworkers have forgotten, 
or never learned, that hand tools will 
do the job equally as well, with a mini- 
mum of fuss and a great deal of per- 
sonal satisfaction. 

However, a handmade joint doesn’t 
just happen. Your hand — and entire 
body for that matter— requires a little 
practical training to perform its part 
of the work. If you're trying a new 
joint or unfamiliar tool, practice a few 
times before moving to the actual 
project. Go for accuracy first — speed 
will come with time. 

The joinery and shaping details in 
our secretary are made with ordinary 
chisels and planes and a couple of tools 
that might not look that familiar. One 
of these unfamiliar tools is a rabbet 
plane. It has open sides to allow the 
blade to cut into a comer and a fence 
for guiding the tool against the stock 
edge. 

We also use a combination plane 
that’s capable of cutting grooves, da- 
does and beads which are nothing 
more than small half rounds. (For 
more information on these tools , see 
Tools OfTIm Trad e, page 99}. 




Secretary Joinery 

To cut cross-grain dadoes in the case 
sides, the combination plane has two 
spurs — one on each rail — that score 
the wood just before it’s cut to pre- 
sent splintering. Install a straight- 
edged cutter in the plane that 
matches the dado width, If the dado 
must be slightly wider than an avail- 
able cutter, plan to make two passes 
with a narrower cutter. Sharpen the 
spurs and install them so the points 
protrude equally below the rail. Then, 
set the plane's fence to position the 
cut the correct distance away from 
the case tower edge as shown on the 
drawing on page 74. It helps to install 
a scrap block at the end of the cut to 
prevent splintering (Photo 2). 

Wheh the dadoes are done, lay out 
the angled side cut and the overhang 
at the front edges as shown. Use a 



hacksaw to trim the short front edges 
to the tops of the dadoes and a cross- 
cut saw to cut the long angled edge to 
the outside of the line (Photo 3). 

Install a side panel in the shooting 
board for trimming the sloped edge. 
Scrap blocks hold it in place and en- 
sure that the second piece will be cut 
exactly the same way. Then, plane 
the edge (Photo 4). Finish removing 
the waste that creates the front edge 
overhang and clean up with a sharp 
chisel. (For more information on the 
shooting board, see page 80). 

The rounded edges of the base pan- 
el are first cut on the end grain. Clamp 
scrap pieces flush with the ends of the 
end grain to prevent splintering and 
plane equal bevels along each side of 
the edge to start the rounding. Then, 
progressively plane off the corners 
until a uniform rounded edge appears 
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(Photo 5). After all the edges are 
dune, smooth with sandpaper. 

If you haven't done it j et* rut and 
plane the small partitions to exart size 
and mark the tenons with a marking 
gauge and square. Cut Lhe tenons 
with a hacksaw and trim if necessary 
with a sharp chisel. 

Lay out the mortises for joining th e 
partitions to the base and deck as 
shown. Bore a series of holes at each 
morl ise location to remove most of the 
waste anil follow by trimming square 
with a ehisel (Photo 6) + 

Finally, cut the she If deals to ex act 
siae and shape the quarter-round cut- 
out with a coping saw and sand 
smooth. Trim the shelf to width 



rounding the edge as shown, but leav- 
ing it oversize in length to be fitted af- 
ter the caise is assembled. 

Tlit back panel 

First, cut and plane the back panel 
frame components to size. (The com- 
plete panel details are illustrated on 
page 8 6). It’s a good idea to make the 
frame components slightly wider than 
their finished dimension — the frame 
can always he trimmed to fit during 
assembly. Install a Yi-Ln. cutter in the 
combination plane* set the fence to 
produce a centered groove in the edge 
of each piece and plane the t^in. -deep 
grooves. Keep the plane's fence on the 
same side (inside or outside) of each 




4 Tack nail elects to shooting board to 
hold stock tor planing sloped edge- Make 
sure plant li sharp and finely act. 



* Mortise deck and base tor partlt ions by 
first boring holes to remove most of the 
Watte. Trim square with a sharp thLseJ. 




2 Cot dado using combi nation plane with 
spurs set for cross-grain work. Fence guides 
cut. Wide cuts may require two paues. 



% Plane rounded base edge on end grain 
first. Scrap stock clamped at ends prevents 
splintering. Then, plane long grain edges. 




4 Start corresponding mortises by boring 
a series of holes. Align drill bit with groove 
and imide comer of boring guide. 





part to ensure that m slightly off-cen- 
tered groove will line up when the 
frame is assembled. Then* cut the 
wider groove along the bottom rail 
chat accepts the deck. Note that the 
spurs should be in the retracted posi- 
tion forcuts with Lhe grain. 

Use a square and knife to mark the 
tenon lengths on each rail and set your 
marking gauge to scribe the tenon 
width so it's aligned with the grooves. 
You can remove the waste with a 
backsaw and chisel or use a rabbet 
plane as we did. Set Lhe plane 1 * spur 
for a cress-grain cut and position the 
fence so the spur aligns with the tenon 
shoulder (Photo 7). A wide auxiliary 
fence attached to the regular fence 




1 croBcup sho m ipur In position for cross 
grain cutting- Rabbet plane [shown] has 
si ngle spur, combination plan# has two. 




3 Cut angled edge with crosscut uw Be- 
gin near the dado and cut to top edge to re- 
duce splintering on bottom ofeut- 




7 Cut back frame tenons with rabbet 
plane. Auxiliary fence rides on supporting 
block to hei p guide plane squarely. 




§ Us# a sharp. U-ln. chisel to remove re- 
main | ng waste from mortises. Wore that 
width of morris# is determl ned by groove. 
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ntul a thick, square board clomped 
unrlfjr the work helpti to ensure gunr] 
plane alignment. 

Using the grooves in the frame 
stiles as guides, bore a series of close- 
ly spaced holes at the mortise loca- 
tions to remove most of the waste. A 
boring guide block (shown on page 80) 
helps to keep the bit square and 
aligned with the groove (Photo 8). 
Finish the mortises with a sharp chis- 
el (Photo 9). 

The Ms-in. -thick stock that you r ve 
planed for the back tongue-arul- 
groove panels should now be cut 
squarely to lengt h and planed to exact 
width. Note that the two outer panels 
(Ll and LA) are of a different width. 
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Use the rabbet plane with the spur in 
position for cross-grain work to cut 
the Mi-in. -deep x Kt-in.-wide rabbets 
on both ends of each board . 

Then, install a Vi- in. beading cutter 
in the combination plane and set the 
fence for cutting the beads in the cen- 
ter panels ( L2) as .shown in the draw- 
ing on page Readjust the fence 
appropriately for beading the two 
outer panels, (Photo ID). 

Next* cut the panel tongues by 
planing rabbets on each face with the 
rabbet plane. Use the depth stop on 
the plane to ensure that all ihe 
tongues will be ihe same. Install a ' 4 - 
in, straight cutler in the combination 
plane anti cut the grooves ( Photo 11). 



Making the lid 

Our secretary lid features bread- 
board construction — ihe end grain of 
the wide centra! panel is capped with 
narrow stock. This reduces the 
amount of end grain showing, pro- 
vides some resistance to cupping, and 
gives the top a finished look. 

With all three components trimmed 
to exact size, set your rabbet plane for 
cross-grain cutting and position the 
depth stop and fence for a Win, -deep 
x in. -wide cut. Plane each end 

from both faces to produce the 
tongues. Cut the corresponding 14- 
in, -deep groove in the capping pieces 
with the combination plane and Vi-jn. 
cutter (Photo 12), Although our Stan- 



fO After the back panels are cut ie length 
and their ends rabbeted cut 'A-ln. bead 
with combination pi an*. 



f 1 Cut centered '/j-Ln.-deep grooves In 
tongue-and-groove panels with combina- 
tion plane and r /t-ln.-wfde cutter. 



1 3 Clamp end capping pieces tightly to 
panel and bore holes for pins. Boring guide 
help* keep bit square m work surface. 



1 4 Elongate comer hole* by boring adja- 
cent holes and cleaning up with chliei. 
Guide block keeps bit from wandering. 



T# Lay out and cut hinge imsrt lies on lid 
after fitting hinges fn case deck- Align lid 
carefully and cut mort I set with sharp chisel 



1 7 lay out from apron curve and saw to 
line with a bow saw. Remove uw marks 
with sandpaper and curved sanding block. 



V2 After cutting Fid panel tongues with 
rabbet plane, use combination plane to cut 
matching grooves in capping pieces. 



IS Finish I Id by planing quarter round. 
Start with v fl -in, -deep rabbet- Chamfer uni- 
formly and progressively found comer. 



1 M Install a Vi-ln. bead cutter In the combi- 
nation plane and cut a half round from 
both surfaces for the Vi-round molding. 
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Build along with 
Norm Abram! 




Learn Norm Abram's 
Woodworking Secrets 

Get the hardcover edition of 
THE NEW YANKEE WORK- 
SHOP at a .special discount 
price, and create traditional 
American furnishings for your 
home with the expert help of 
Norm Abram! 

You’ll get detailed plans for a 
t raditional drop-leaf table . . . 
workbench . . . blanket chest 
, . - bedside table , , . bathroom 
vanity . . . trestle table . . . 
bookshelf . . . chest of drawers 
. . . hutch . . , writing desk , . , 
and more. 

Learn how to create 
beautiful, traditional pieces 
easily, using modem tools, 
materials and techniques! 

Follow along with the 
companion volume to the 
12 -part PBS- TV series. 

THE NEW YANKEE 
WORKSHOP is being fea- 
tured on PHS-TV across the 
country. 

With this book you can fol- 
low along sis Norm Abram builds 
each handsome project. You’ll 
have a hardcover reference to 
use over and over— a guide to 
Norm Abram’s ramarkable 
skills and techniques. 

Learn Norm Abram's tips 
for using a lathe, router, table 
saw r , drill press, band saw anti 
other equipment; benefit Irani 
lus advice on joint-making, fin- 
ishing, measuring and more! 

Improve your fine- wood- 
working skills with the guid- 
ance of master woodworker 
Nairn Abram. Send for vour 
copy of THE NEW YANKEE 
WORKSHOP today! 



Step-by-step directions 
28 fhll-ooior photos 
12N detailed black-and- 
white photos 
TO illustrations 
Easy-to-use 9 x 12-inch size 
Unique ‘"planning bos" 
streamlines every project 



THE NEW 

YANKEE 

WORKSHOP 



FREE PLANS 
to build this 
CORNER 
CUPBOARD 



TRY IT FREE FOR 21 DAYS! 



YRqr l a*nd me my ftta Carncr Cupboard Pluw and n copy n f SWm Abwn'k THE 

* NKW YANKEE WoHKSHOH lp P-H uninfi frw lsllys. If I dtride tru W|. t.he 

< I II |i!iy Inr ir in tluw eaay monthly install mnntj, nf 1HJJ2 v*rh CI>N j 

likus (Mwlaikrt 1 .liiiJ handling, iThurp is n»> inln!V .4 ur tlrunk'i' ehur^i+J If I do mil w;Llll the 
^Mik, HI miirn it with the invoke within 2\ days and awe ink hintf. TV plinth mim- tci 
kwp fFJsfBrdfeSlI 

SAVE ( ,VSH hy .-ending $24 Wi now ($3l T fl£ CH>hf > nrul we'll jh tHii^i' and huu- 
dlLn^- Sami" rvtum prfvfkifMl a*- ilnviL 421 &r 

Name _ _ — — » 



City 



Apt. * 



Hlhir _ 



1 NY. PA . c 'A, iistl H. iv^idfissLH acUl ^1*9 tux.) 

Clip a nd mo if tv: ROPA |.K HOOKS, Kmimun, PA MUSA 
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from the edge of the board, plane an- 
other bead that’s aligned with, but 
offset 90° to the first to produce the % 
round (Photo IS). 

Plane the same molding on the diag- 
onally opposed corner and saw the 
board in half to yield two legs. Make 
the remaining two legs in the same 
way. 

Mark the tapers on each leg and 
saw outside this line. Install a Vit-m.- 
thick strip on the shooting board 
ledge to raise the plane so it's cen- 



tered on the thicker leg stock and 
plane the taper smooth (Photo 19), 
Finish the legs by cutting the mor- 
tises as described above. 

Prepare the buttons for securing 
the base assembly to the case by cut- 
ting a Vi-in. -deep x %-in.-wide cross- 
grain rabbet in Vi-in. -thick stock- Cut 
off this rabbeted end — 1 fein. from the 
board end — and saw this piece into 1- 
in,- wide segments (Photo 20), Repeat 
this procedure until you have all 14 
buttons. M 



Ley plane has depth-of-cut capacity of 
only Vi in. , simply advancing the cut- 
ter in gradual steps permits cutting 
the deeper groove. 

Tightly clamp the end caps to the 
panel and mark the three pin locations 
on both ends. You can make your own 
Vi-in. -dia. mahogany pins by using 
the combination plane and Vi-in, bead- 
ing cutter. Simply plane from both 
faces of a board until the half rounds 
meet. 

After boring the initial holes (Photo 
13), remove the caps and elongate the 
four outside holes by boring addition- 
al holes to either side and cleaning up 
with a chisel (Photo 14). Apply a little 
glue to the bottom surface holes of the 
end caps to keep the pins secure and 
drive the pins in from the top of the as- 
sembled lid. Trim them flush with a 
sharp chisel. 

The quarter-round molding is 
started by first cutting a Vi-in, -deep x 
%-in.-wide rabbet around the entire 
perimeter. Start with the long edges. 
First plane the end grain of the cap- 
ping pieces, with the spur projecting. 
Once the rabbet is started at the end 
grain, you can retract the spur and 
complete Lhe rabbets. Then, uniform- 
ly chamfer the edges and progressive- 
ly remove the high corners to achieve 
the quarter round (Photo 15). 

After sanding the molding lay out 
the binge positions on the case deck 
and cut the hinge mortises. With the 
hinges resting in place, carefully align 
the lid, then mark and cut the mor- 
tises in the lid (Photo 1G). 

Base and leas 

Trim the stock for the aprons to exact 
size and cut the tenons to the dimen- 
sions shown. The curved cutout on the 
front apron is made with a bow saw. 
Although primitive looking, this tool 
cuts much faster than a coping saw 
and, with practice, is capable of han- 
dling a wide range of cutting chores. 
First, make a template of one half of 
the front apron curve. Then, trace the 
full curv e on the actual stuck and cut 
with the bow saw (Photo 17). Smooth 
the cut with sandpaper and curved 
sanding blocks. Finish the aprons by 
planing Lhe Vi-in, groove for the but- 
tons as shown. 

Secure a slightly oversize length of 
the W, x 3%-in. leg stock in your vise 
in preparation for cutting the Y+- 
round comer trim. With a V) -in, bead- 
ing cutter installed, adjust the 
combination plane fence to cut a half 
round that’s tangent to the leg stock 
surface. 

Plane the bead first on the face of 
the stock until the flat on top just dis- 
appears (W. in. deep). Then, working 




1* u ie shooting board to plane i he iap«r 
smootn. Place ‘^-In. thick strip under pJ*rw 
to center plarve on node. 




20 Cut attaching button* try 

flat rabbeting % -ln.. stock. Saw off rabbet- 
ed end and cut Info 1 -In, -wl de jegnwrrti. 
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DOVETAILS 




The classic joint for 
beauty and strength. 

And it's easier to make 
than you may think, 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 

W HILE ANY well- fit 
joint luoks good T the 
dovetail is the only one 
that's so eye catching 
it's often included as much for its aes- 
thetic value as its superb utility. It 
not only creates an exciting visual 
rhythm along the corner of a case, hut 
it defines a mechanical union in a way 
that we instinctively relate to. Like 
two hands folded together, the dove- 
tail is synonymous with unity and 
compatibility. 

Aesthetics aside, however, this 
joint is first and foremost a structural 
union. And traditionally, even in 
work where the joinery would he hid- 
den or the piece was to be veneered, 
two boards meeting aL their ends met 
in dovetails. 

Our secretary features open dove- 
talk at the case top, and half-blind 
dovetails (see page 94 ) in the drawers. 
While cutting each type is slightly dif- 
ferent, the layout procedure is essen- 
tially the same. 

In any dovetail joint, one board has 
notches — called tails— that are seen 
as tapered w hen viewed fmm the face 
of the board. And, the adjoining board 
has complementary fingers — called 
pins— that are seen as tapered when 
viewed from the end of the board. If 
you can lay out these parts accurately 
and cut to a line, you can make a dove- 
tail joint. 

Cutting the pins 

We began our case dovetails with the 
pina— the half of the joint on the case 
sides. First set your marking gauge to 
scribe the pin base line on the inside 
and outside of both case sides. This di- 
mension should be slightly more than 
the thickness of the ton to allow for 
flush trimming later. Then, mark the 
pin spacing on the top edge as shown 
in the drawing (page 83). 

LTse a protractor to set your bevel 
gauge to 78*, which is about a 1 to □ 
slope. Align the bevel gauge with the 



spacing marks and scribe the cutting 
lines with a sharp knife ( Photo I), Use 
a square to carry these cut ting lines to 
the base line on the inside and outside 
faces of the panel Mark the sections 
to be removed with an X. 

Next, clamp two hard wood strips 
flush with the base line on either side 
to act as a depth stop fur sawing. Se- 
cure the workpiece in your vise and 
follow the cu dines to the base line 
with a hacksaw (Photo 21 Make sure 
that you cut on the waste side of t he 
lines- Experienced wood workers nog 
ulariy cut right to the line, splitting it 
so no full her trimming is necessary. 
However, if you're hesitant, cut 
slightly inside Lhe waste side of the 
line — you can trim to the line later 
with a chisel 

To remove the waste between the 
pins, first damp the workpiece to Lhe 
bench with a guide strip on top and 
aligned with the base line. Press a 
chisel — bevel side out — vertically 
against the guide si rip and strike lhe 
chisel moderately with a mallet. 



Then, place the chisel — ■bevel up — on 
the top edge of the board anil remove 
the first layer of waste (Photo 3K 

Proceed in this manner for the re- 
maining cutouts until you've removed 
about two- thirds of the waste from 
each notch. Then, flip the board over 
and, using the same techniques, finish 
the job from the other side. Resecure 
the stock in your vise and finish trim 
ail faces where necessary. 

Note that the rear dovetail section 
is mitered to allow the rabbet that 
houses the back panel to be easily cut. 
Before cutting the miter, use the pins 
on each side as patterns for the tails o n 
the case top. Because each side will be 
slightly different, make sure that you 
have the pieces marked property so 
they're not mixed up. 

Cutting the tails 

Begin work on the case top by mark- 
ing the base lines for the tails in the 
same way that you marked them for 
the pins. Lay the top board upside 
down and stand the panel in place so 
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1 After icr I b I n g base I irres and spacing, use 
a bevel gauge and knife to mark pins. Carry 
line* $q , uarefy r to be se line. 



X Gamp guide strips to the hoard aligned 
with base line, to act ai depth stops. Make 
tun or> waste side or line. 



I Remove dovetail waste gradually, us* a 
chisel to chop vertically from above and 
then horizontally from the board end. 



4 Using the side panel pins as a template, 
trace the cut lines on the top. Keep side 
panel aligned with base Fine on top piece. 



S After mark Eng cutllnes, use a hacksaw t o 
cut ip waste side oi line. TFItlng board In 
vise allows saw to be herd vertically. 



4 R* move most of the r*ma In | ng waste 
with 3 coping saw- Don't cut too dose to 
base line to avoid overcuttEng. 



J Finish base line trimming with a sharp 
chisel. Guide strip damped over workpiece 
helps keep cut square and an uniform line.. 



4 After marking miter on rear dove call 
section of each joint half, saw squarely to 
The line and trim with a chisel. 



9 Test fit dovetails. Joint should require 
only light tapping to bring pieces together. 
Trim where necessary with sharp chisel. 



the backs of the pins are aligned with 
the base line. Use a very sharp pencil 
or knife ip trace Lhe cutting lines 
(Photo 4). Then, carry the cutlines 
squarely across the board end, Mark 
each waste section with an X. 

Clamp depth -stop strips at the base 
line in the same way that, you did when 
cutting the pins and saw to the waste 
aide of Lhe line. Jt helps to hold the 
stock in the vise so that otie set of lines 
are vertical — it's easier to hold the 
saw consistently in this position w hile 
one side of each dovetail is cut. Then, 
shift the stock to make the other cuts 
in the same way (Photo oJ. Remove 
most of the waste with a coping saw 
(Photo 8), Finish by trimming to the 



After the tails have been cut at both 
ends of the top, mark the miters using 
the base line as your reference point. 
Savrtothe waste side of the line with a 
hacksaw and trim with a chisel (Photo 
8), Then, test fit the jnitiLs {Photo S) s 
The finished joint should only require 
light tapping with a mallet to bring 
the pieces together, Mark the front 
edge oft he case top board at both ends 
to indicate the proper location of the 
edge bevel that's required. Connect 
these end mark-; with a straight line. 
Then, separate the components and 
plane the edge to this line. 

Finish the sides and the top by pl an* 
in g the rabbet that accepts the rear 
panel assembly. Ifi 



WOODWORKING GUIDE 



Set: page 74 for part dimensions. 

baseline with a shiirp chisel (Photo 7). 
Work from both faces to the middle to 
avoid splitting the wood. 
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ASSEMBLY 

All that's come before is 



preparation. Now is the 
time to build, 

TEXT AMD PHOTOS BY 
ROSARIO CAPOTOSTQ 
Contributing Editor 



lid support piece as shown in the 
drawing. When the glue has dried, 
plane its edges flush to the surround- 
ing surfaces, Then* glue and trim the 
back deck strip (E2 on the drawing, 
page 74 Ho the deck. 

Assembling back and base 

Dry assemble the rear panel frame 
and tongue-and-groove pieces to 
check for fit. There should be enough 
play between each piece so they can 
be spaced evenly while still allowing 
gap^ in the stile grooves for expansion 
(Photo 2). I f everything fits properly , 
apply glue sparingly to the tenons and 
mortises and clamp. Check for square 
by measuring the diagonals. While 
the individual panels can be left free 
floating, you can also apply a small 
amount of glue at each tongue-and- 
girove joint. When the back is assem- 
bled and before the glue sets, adjust 
the panel spacing to be uniform, 
Don't, however, glue Lhe individual 
pieces to the frame. 

Check each apron-to-leg mortise- 



and-tenon joint for a good fit, apply 
glue and damp the assembly together 
(Photo 3). Measure the diagonals to 
cheek for square. Use winding sticks 
laid on opposite aprons to cheek for 
twist* or simply lay the inverted as- 
sembly on a flat surface. If the top 
frame isn’t flat, loosen the clamps and 
adjust the assembly. 

Lay the base panel upside down and 
place the inverted leg assembly in po- 
sition. Mark and bore the holes for se- 
curing the buttons and install them to 
ensure that everything (fra (Photo 4), 
Then, remove the base panel. 

Checking case Joinery 

Next, dry assemble the case as a final 
check for fit. First, install the parti- 
tions in the base mortises. Then, fit 
the sides to the deck and lay this sub- 
assembly in place on the base, making 
sure to engage the partition top ten- 
ons in their mortises on the underside 
of the deck. Temporarily hold the 
pieces together with pipe clamps that 
ru n from side to side „ U se sma 11 wood - 
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H ERE'S WHERE THE 
adrenalin starts to flow. 
All the patient, painstak- 
ing cutting, planing and 
filling lead to this one moment— 
assembly. However, don't lose your 
concentration now. Putting it all to- 
gether must be planned so that every - 
thing goes like clockwork. 

Surface preparation 

First check to see that all surfaces of 
each component are smoothed to your 
satisfaction. Many woodworkers feel 
that a final pass with a very sharp, 
finely set smooth plane is all that's re- 
quired, The faint planing marks that 
remain — sensed by touch rather than 
seen — actually enhance the hand- 
crafted quality of the work. 

If you wish to eliminate all indica- 
tions of hand planing, a scraper is th e 
best tool for the job. The long edge of 
this single steel plate is sharpened 
and curled over to form a hook that 
cuts or shaves a surface smooth. To 
use the scraper, hold it firmly in both 
hands and bend it slightly so that the 
sharp comers won’t gouge the wond- 
Then, push it over the surface at a 
slight angle with moderate pressure 
(Photo I). Work uniformly across the 
surface to avoid dishing, (See The 
C utting Ed ge* page 107, for informa- 
lion an sharpening the scraper). 

You can also sand aJI the surfaces. 
Starting with 120-grit paper, move 
through each finer grade until you 
reach 320 grit. Sand with the grain 
and use a sanding block to maintain a 
flat surface. 

We used hide glue on our secretary 
because it sets slowly and provides 
ample time to assemble and adj ust the 
components. White or yellow carpen- 
ter’s glue can also be used. With these 
glues, however, be prepared to move 
quickly — the glue cm eas ily set up be- 
fore the joints are fully engaged. 

Begin by gluing a slightly oversi]£ed 
trim piece to the front of each sliding 
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i ? n pads between the clamps ami the 
wood to prevent marring the surface. 

Then, engage the dovetail joints, 
and double-check that the case is 
square* Fit l he back panel assembly 
in lKe 1 side and top rabbets, then Irim 
where nectary for a good fit. Care- 
fully lean the case nn its back and 
mark am I bore the screw pilot holes 
for securing the base to the sides. 

Final assembly 

With the dry run complete and ab 
components fitting, disassemble the 
case and secure the drawer guide 



strips to the base with screws (Photo 
5b Note that the rear sere whole is 
elongated and there is a gap between 
the end of each guide strip and the 
back frame to allow the entire case to 
expand and contract with changes in 
humidity. Them bore the screwholes 
for securing the stop blocks to the 
sliding support » but don't attach the 
blocks— these will be installed later. 

Apply glue to the mortise-anil -ten- 
on joints that hold the partitions to 
the base and deek K and to the groove 
in the back panel lower rail. Assemble 
these components. Apply glue to the 




(ARROW UNDERSTANDS) 4 

A MAN'S HOME IS i 
HIS CASTLE 



From Itie dungeon to the tower 
(basement to the atlte J, Arrow 
products are versatile enough 
10 h a n die most any job-big 
or small. / 

Arrow products have /. 
the reliability you've f/i 

come lo expect, el a JurJA 
price that pays for Jfg - 
itself- even if you 
donl have a castle. r r-^m 



Sec the complete 
assoiimenl of Arrow 
fastening tools, staples, 
glue stix, fasteners and 
rivels h available at all leading 

Hardware, Home Center, and Discount Department Stores 



Arrow Company, Inc. 27f MayhHt Sbr«el. Saddle e™k N.J.07W2 

In CenfJrtfl. iarctel Dis&ibu-lO** . Inc. 6505 Mstmpofelan B^hid-. East Monlreal HIP 1X9 Gmrt»e 
In Urnlttd Kingdom. An™ Faslonfrr (U.K.| Lid . 02 OW Read . London SW7 310 

. CeppVl 1 ™ *™ F Cunifrtfl r In* 



side dadoes and rabbets and install 
the siirleF- (Photo 6). Then, carefully 
brush glue into the dovetail mating 




f A property sharpened scraper does an 
excel lent Job of smoothing surfaces and re- 
moving sJight ridges left by planing. 




2 Dry assemble me back tlrji to check for 
good flti and proper paneF spacing. Then, 
apply glue to frame Joints and damp. 




f Test fit Jeg mort tie -and -tenon joints. Us* 
pipe damps to glue aisemtsiy together and 
check for square by measuring diagonals. 




4 Sore ihe notes In the base for securing 
Uie buttons. imialF buttons to ensure that 
components flf properly and then remote. 
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ruggedfiess to wiihsiand all wtaihtr 
conditions. And glove-size handholds afford a 
comfortable, sure grip. Hie rail ta available in 
three different lengths to suit almost every 
job situation . 



Who Should 


Own SmartLevel 


Contractor 


Homeowner 


Builder 


Carpenter 


Job Inspector 


Engineer 


Roofer 


Anrhileci 


Machinist 


Mason 


Remodeler 


Teacher 


Plumber 


Cabinetmaker 


Hobbyist 


A Great Level at a Great 


Value 



Introducing the SmartLevel'— the first 
"self-balancing" professional level with 
a built-in electronic measuring system. 



SmartLevel is Like no other professional level 
available today, SmartLevel actually calculate* 
and displays the exact Incline of any su r face 
For the first time, you can [like precise 
measurerne n ts from dead level Ui plumb — 
and be assured that every reading will be 
precisely accurate. 

With this one dependable tool, you can set 
concrete forms. drainage lines, door frames, 
the pitch of a roof, kitchen cabinets — even 
a radial arm saw. You will work faster and 
smarter, because meastu emenEs wilt be- 
quick, exact, and precisely accurate. 

Measure Any Slope lour Ways 

SmartLevel can measure the stope uf any 
surface four ways — in degrees, percent of 
slope, rise and run in inches per fnos, and «s 
S simulated bubbk And you can adjust the 
accuracy of the reading from 1/2 degrees for 
rough work, to 1/10 degrees for a critical fit. 

The prudsi? number of degree* is available 
Lnstjui tly on a large liquid crystal display 
(LCI*). Ifs easy to see from above or below, 
even in direct sunlight. 

Rebalantt By Pushing A Button 

Bubble levels can be knocked out of balance* 
but not SmartLevel. Jusl push a button to 
reset the internal leveling sensor. In a matter 
of seconds, it's releveled us good as new t No 
delays, no mistakes, no guesses — just 
incredibly consistent accuracy, everytime. 

Smart Level is a dramatic advance over 
the conventional bubble level. M you might 
expect, the idea came from a Silicon Valley 



Engineer, who firs* made his thing as a 
trained carpenter His work reflects the “slate 
of the art' in the use of microelectronics and 
tool design, 

Electronics; The Ilf 
Difference 



Each Smarll j;vel in pgmpofH’d of the Sensor 
Module and any one of the three rail, lengths, 
which arc sold ns individual components and 
niay be ordered in any Lcmbinatiun. Thr 
Sensor Module locks into any handhold of tile 
2r, 4-, or frfool rail. It can be easily moved 
from one vLw rail to another size, or may be 
used alone as a torpedo level 

The Smart l evel is not available through any 
store, but exclusively through Yfelgr 

Innovations. Act now* 
and take advantage 
Of Out social 
introductory price 
while supplies last. 




SmarlLevel's advanced 
digital elcclrortics Consist of a 
patented micro-calculator and gravity leveling 
sensor, housed in a tough polycarbonate 
module. That's thr heart of (he system. And 
what a difference over the old bubble! 

Just lour large buttons control the functions: 
on/off r leveling modes, sensitivity, and 
leveling reset. The LCD provides a dear 
digital readout of ail functions. And the whole 
system runs on one standard 9-volf alkaline 
battery, It's that simple. 

bmartLcve] is a real “knockabout" tool. Hie 
sturdy 6-inch Sensor Module is weather- 
resisftant, and truly rugged. Being tosml 
around or rained upon won’t faze SmartLevel. 

A Major Advanco In Bail Doslga 

The sleek aircraft aluminum and teak rail 
introduces the latest Improvements In. tool 
design. El is beautifully balanced and easy lo 
handle, due to the unique triangular Aape 
and broadened base. The leak complements 
Lhe strong aluminum frame, and was chosen 
especially for its length, durability, ami 

r- 



SmarOjevrt Senwr Module 879,95 
2' rail only $25.00 
4' rail only $50.00 
IT rail only $ 75*00 

Money- Bock Guarantee 

Try SmartLevel for 30 days. If you are not 
completely satisfied, you may return il for a 
full refund- Smartlcvel carries a fine-year 
warranty for defects in materials and 
workman-ship. Thai's our solid guarantee. 

Order Haw By Phene or Mail 

UU 1-IOO-SJMARHfVfl 
(1 -600-763-7&53) 

7:30 om to 5:00 pm PST Monday -Friday 
Please mention number K!lPM 




WEDGE 



SmartLevel Reads Angles Four Ways — Instantly 

tops, 

job inspections. 
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tops, for critical carpentry, for netting door^, for 



ric^ret:*; of Slope: Useful for installing enuntcr- 

fnat 

Percent of Slope: Necessary for measuring 
deck slopes, for setting draniage lines, for 
masonrv and landscaping grade*. SmartLrvri 
ends led ious transit wtirk. 

Inches Per Foot: An exact calculation of *ri« 
and run 41 of a slope — useful in setting pilch of a 
roof, stairways and many carp^ft^y jobs, 

Bubble Tbsplflyi SmartLevel simulates the con- 
ventional bubble for checking standard level or 
plumb measurements. 
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order NOW!! 1-800-888-4668 (ext. 2035) Fontex International 

One for Si 9.95 + 2.S(J s'h * Two tor S37.84 + 377 s.ti 9777 W. Gulf Bank, Ste. m 

(TX Res. add 8% sales tax) of send check or money Houston, TX 77040 

order + make, model and yeat t>( your auiais) to: Dept jA 



SPARB-KBT GAS CAP 

With Combination Safety Lock 
You'll never be locked out 
oi your car again. 

ONLY S1Q95 

(Wot sold in & Jonas) 

■ Hq wilting lor your auto 
ckj b lo n«Jt you 



frtfIMftJ Of NUIrfirtSlonai 
kr*rt«rfi* EtMfriiwn, 
S^rtlmriiorf in 19BT. 



£» y lo cfting* ih * 
cowlr JE 



blntfton mi mfcfr 



I your auto It iloitn , tank 
cwnol btiuotaJ 



WmtifF Tb* Span K*yfGm Cap fa ttwh pmoi end 
cMwnt Em flptfrtw 1 util b»k tf ffii code k feur, oi § 
fcdpwfriwH 7 



Satisfaction Guaranteed! 
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5 Slarf cast assembly fay I instating guide 
scrips behind pan it ions. Rear screwhaFr Is 
elgngated 1 to allow wood movement. 




A Clamp the case with pipe cramps unrip 
the glue is dry. Then. Imtill the screws that 
secure the base panel 1 ffrmly to side panels. 
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* After applying glue and joining back 
panel to deck/base assembly, apply glue to 
the side rabbets and dadoes and join sides. 




9 When the glue has dried, use a sharp, 
finely set smooth plane to shave the pro- 
truding dovetail ends flush to the surfaces. 




7 Spread gioe sparingly on dovetail mat- 
ing surfaces and Install top. Hide glue has 
long open rime needed for easy assembly. 



surfaces and along the top rabbet and 
install the leap (Photo 7) h Clamp the 
entire ease together (Photo 8), let the 
glue dry and install the screws that 
secure the base to the sides. 

Use a sharp 1 Finely set smooth 
plane lo trim the tail and pin ends of 
the dovetail joints flush to the sur- 
faces (Photo 9j. Prepare for shelf in- 
stallation by boring pilot holes for the 
nails that hold the shelf cleats. How- 
ever, don't install the cleats until the 
finish has been applied to all the com- 
ponents. Similarly 1 don't secure the 
case to the leg assembly to facilitate 
final finishing. m 
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DRAWER 

MAKING 




Light, strong and welf fit, 
any good drawer is a 
project in itself. 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO. 
Contributing Editor 

W E’VE LEFT drawer 
making: tor last because 
it’s simply easier to fit 
the drawers to the ease 
than the other way around. Also, 
drawers are actually small, complete 
projects in themselves. They feature 
most of the techniques described thus 
far and demand careful joinery that 
will highlight and enhance the entire 
finished piece. 

Like the case and leg assembly, 
each drawer is produced in three 
stages: stock preparation, joinery and 
assembly. It’s a good idea to double- 
check the actual drawer openihgs on 
the case rather than rely solely on the 
drawing. It’s also best to dimension 
the drawers for a tight fit and plane 
them to size after they’re assembled. 

Preparing components 

Begin by preparing the stock for each 
drawer bottom. Because the bottoms 
are comprised of narrow edge -glued 
stock, it’s best to make these parts 
first. While the glue is drying, you can 
goon to the other components. 

To make the Vi-in. -thick drawer 
bottoms, first, hand plane both sur- 
faces of 1-in. rough stock to achieve 
the maximum thickness possible 
—plane only until the surfaces are 
parallel. Then, resaw the stock to pro- 
duce thin boards each having one 
planed side and one rough side. We 
started with Iti-in.-wide stock to 
make the resawing easier. If you use 
wider boards, you’ll need fewer pieces 
to make up each bottom. 

After resawing enough wood for 
both bottoms, cut the pieces oversize 
in length. Lay the pieces together 
keeping the single planed surface face 
up and the grain direction consistent. 
Mark each piece so you’ll remember 
Lhe way they go together and joint the 



mating edges in the manner described 
in the section on aLock preparation 
(page 75), Then, edge glue the pieces 
together, being sure to keep Lhe 
planed surfaces flush. 

After the glue has dried, remove 
the clamps and smooth the planed side 
of the bottoms to remove any ridges 
at the joints. Then, use your marking 
gauge to scribe the finished planing 
line for the rough side. Remove moat 
of the waste with a course-set plane 
and finish to exactly V* in. thick with a 
smooth plane (Photo 1). When both 
bottoms have been planed to the prop- 
er thickness, cut them squarely to 
exact size . 

Prepare the stock for the drawer 
back and sides by resawing % stock 
and planing the faces to achieve Lhe 
finished Vs in. thickness. Plane \ 
stock to V* in. for the fronts. Pay par- 



ticular attention to choosing pieces 
with attractive grain patterns and 
suitable color for the drawer fronts. 
Then, rip and plane the stock squarely 
to size. However, leave the fronts 
slightly oversize in lengt h to allow the 
end grain to be trimmed flush with the 
sides after assembly. 

Cutting the dovetails 

Begin cutting the blind dovetail joints 
by laying out the tails on the drawer 
sides. Follow' the dimensions given in 
the drawing (page 94). First, mark 
the base line on both faces exactly 'A t 
in. from the end. Then, mark the 
dovetail spacing and lay out the dove- 
tails with a bevel gauge. 

Saw the singled dovetail faces eo the 
cut splits the Tine With Lhe kerf falling 
on the waste side of the line. Remove 
most of the waste with a coping saw 
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and finish trimming to the base line 
with a sharp chisel. Be sure to cut 
from both faces toward the center to 
avoid splitting the wood. Also, mark 
the sides and fronts in the way they'll 
be assembled so the pieces wmi't be 
mixed tip later. 

Secure a drawer front in your vise 
so its inside surface faces toward the 
bench. Then, clamp a short piece of 
scrap stock to the inside face of the 
drawer side so its edge is aligned with 
the base line of the dovetails. Position 
the drawer side oh the end of the 
drawer front so the scrap block rests 
against the inside surface of the draw- 
er front. 

Scribe the dovetail outlines on the 
drawer front end with a sharp knife 
(Photo 2). Then, mark the base line 
that indicates where the blind dove- 
tails stop, on the back of the drawer 
front. This line should be located so it 
corresponds to the thickness of the 
side and the amount that the drawer 
front is oversize in length. Keep in 
mind that this base line determines 
the actual width of the draw er. The 
excess at the ends of the drawer front 
will be trimmed flush after assembly. 
Once the base line is marked, use a 
square to carry the dovetail outlines 
down to the base line. 

Mark the waste sections and begin 
rutting the pins wilh a hacksaw held 
diagonally (Photo 3 ), Then H with the 
board clamped flat to your bench. 




T After the glue has dried on the edge- 
joined bottom panda, hand plane both sur- 
faces so the panel is uniformly V* In. thick. 




4 Remove waste by first cutting down 
with chisel along bate line and then paring 
in from the end edge of the drawer ft am. 
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SECRET ARY DRAWER DOVETAILl 




See 74 for pari dimensions. 

make vertical chisel cuts first , follow- 
ed by paring chisel cats from the etui 
to remove the remaining waste as 
shown (Photo 4). 

Once you've reached the bottom 
line, carefully trim all pin faces exact- 
ly to the line. Then test fit the joint by 
gently tapping it together. Be careful 
when you separate the joint' — hold the 
side in the vise and tap the joint so the 
pieces come apart squarely. 

Dadoes and grooves 

After all the half-blind dovetails have 
been cut and fit, make the dadoes that 
accept the drawer back*. While you 
could use the combination plane for 
this operation, the narrow width of 
the sides makes it practical to simply 
saw each dado edge and remove the 
w aste with a chisel. Mark the outlines 
squarely with a knife, hold the stock 




1 Use a guide block clamped to drawer 
side at l he base Nne to align dovetail Joint 
for tracing. Mark tails with sharp knife. 




5 Cut grooves with combination plan?. 
Start with drawer fronts ailgnlng groove 
with dovetail cavity. Then, groove sides. 




in the bench hook and use a bucksaw 
to make the cuts. 

Cut the grooves for the drawer bot- 
toms with the combination plane and 
] 4*in. straight cutter. Start with the 
drawer fronts and align the fence so 
the groove will pass through the bot- 
tom dovetail cavity. This is important 
as it keeps the groove from being visi- 
ble on the outside of the joint. Set the 
depth stop on the plane for a W-in,- 
deep groove. Secure the stock flush to 
the edge of a scrap board to give the 
plane's fence a surface to ride against. 
After the fronts are done, groove the 
side pieces in the same w ay (PhoLo 5) t 

Trim the drawer backs to esact size 
as shown in the drawing. Double- 
check their length to ensure that the 
drawer will be parallel and assemble 
the drawer front, sides and hack with 
glue (Photo 6). Install a few’ brads to 
hold the bach in place and damp the 
dovetail joint. Test for square and let 
the glue dry. Then p slide the finished 
bottom panels in place and secure to 
the bottom edge of the back w ith 
in. brads, Leavu a small space be- 
tween the front edge of the drawer 
bottom and bottom of the groove in 
the drawer front for w ood movement. 

Use a sharp. smooth plane to trim 
the drawer front ends flush with the 
sides and test fit the drawer in the 
case, Ifthefitisa little LighL, carefully 
plane the sides and edges where it is 
necessary, M 




9 After marking waste areas, begin cut- 
ting pirn witii a backuw. Hold taw diago> 
rally and avoid cutting through baseline. 




ft Apply glue to the dovetail Joints and 
back dado. Then clamp the front, sides and 
back square and Imtall bottom panel. 
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FINISHING 




It's not done until it's 
finished. Take the time 
to do it right. 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTQ 
Contributrng Editor 

( N KEEPING WITH the tradi- 
tional style and execution of our 
colonial secretary, we've chosen 
to stain the mahogany dark 
— just the way it looked in days gone 
by. And, we've topped it off with a 
traditional, hand-rubbed clear var- 
nish finis h- 

Start the job tight by cleaning the 
shop completely. Remove the lid, 
shelf, shelf cleats and sliding supports 
if installed. Take out the drawers and 
separate the leg assembly from the 
case. Vacuum the work and wipe the 
surfaces with a naptha-dampened 
doth to remove all Lrace-H of d«Bt. 

To work on both skies of the lid, tack 
nails in each hinge mortise and wedge 
two thin nails (filed to a flat point) in 
the joint seams at l he opposite edge to 
act as temporary legs. Work on the 
nail side first. Then turn over the lid 
and work on the other side. 

Staining 

We used Behlen's Medium Red Ma- 
hogany Solar-Lux stain. This is a 
ii( ingrain -raising aniline-dye stain of 
great clarity. It can be sprayed on or 
brushed on. However, its fast-drying 
characteristics Eire less desirable in 
brush application ami Behlen’s Solar- 
Lux Retarder should be added to slow 
the drying rate. 

We used a ratio of 1 part retarder to 
6 parts stain. {Note; Aniline stains are 
applied before grain filling. If you use 
a pigment stain, apply grain filler 
first. Always follow manufacturer's 
instructions.) 

Apply the stain to one section at a 
time and wipe away the excess before 
proceeding to the next section (Photo 
1). For a darker color, reapply the 
stain after the first coat is dry. After 
letting the final application of stain 
dry overnight, apply a thin coat of 
shellac (6 parts alcohol to 1 part 2- 
pmmd-cut white shellac! to seal the 
Stain and provide a good base for the 
grain filler. Allow' this coat to dry at 
least 4 hours. Also, apply several 
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coats of the shellac to all unexposed 
surfaces to act as a moisture seal. 

Grain filling 

Mahogany is an open-pore wood that 
requires a grain fi 11 er to create a 
smooth and flat surface for the var- 
nish. We used Rehten’s* Pore-G-Pac 
Paste Wood filler which must be 
thinned 1 part naptha to 1 part filler to 
obtain the correct hmshing consisten- 
cy, While il f s available in several 
wood tones, we used natural (light 
beige) and added burnt umber Japan 
color to obtain a compatible shade. 

Apply the filler in the direction of 
the grai n using a stiff brush (Photo 2 1. 
Wipe the filler with a coarse doth 
such as burlap as booh as the filler has 
lost its wet look. Wipe across the 
grain to remove the excess and finish 
by wiping with the grain using a soft 
cloth (Photo 3), Avoid applying the 
filler over too large an area. If it dries 
too much, it will be difficult to re- 
move. Because the filler is difficult to 
wipe away in intricately molded 



areas, we chose to leave the beaded 
tongu o-and-griw vc panels tm filled. 

Let the fil ler d ry for S'! hours . 
Then, check the surface for any resid- 
ual deposits of filler. You can remove 
any excess by very light sanding with 
220-grit sandpaper. Wipe off the dust 
and seal with another thin coat of shel- 
lac (Photo 4), Gently sand with 220- 
grit paper once the shellac is dry. 

Varnishing 

We used Reh ten’s 4-H R Rubbing Var- 
nish for our hand-rubbed gloss finish. 
It’s a good idea to pour the varnish 
into a clean can with a stiff wire in- 
stalled across the opening. The wire 
allows you to easily wipe excess var- 
nish from your brush without the 
foaming that can cause bubbles on the 
finished surface. Use a good quality 
bristle brush and dip it into the var- 
nish about % of the bristle length. 
Then, wipe the brush gently against 
the wire to remove excess varnish. 

On broad surfaces, apply several 
brush- wide stripes — with the grain 

75 





— placing ihe a tripe* about a brash 
width apart (Photo 5), Then, without 
Filling the brush with new varnish, 
brush across the grain to spread and 
level the coating (Phot 06). 

Next, wipe the brush slowly over 
the wire to remove excess. Hold the 
brush almost vertically and let only 
the tips of the bristles touch the sur- 
face while making continuous light 
strokes with the grain (Photo 7). 
Called tipping-off, this process fur- 
ther levels and smooths the coating 
and removes any bubbles. 

Subsequent coats 

With thr first coat of varnish dry, 
sand it very lightly with 220-grit 
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paper backed with a rubber sanding 
block — just enough to scuff the sur- 
face. Then wipe off all dust with a 
rttptha-damp^ned cloth. 

Apply a second ctsal of varnish in 
the Fame way as the first. When it's 
dry, wel sand the surface wiLh 400- 
gxit, waterproof silicon -carbide abra- 
sive paper backed with the rubber 
sanding block (Photo 8>. The aim of 
wet sanding is to eliminate imperfec- 
tions in the coating Rip the nandpa- 
per in a dish of water frequently and 
sand with the grain. Occasionally 
wipe the work with a cloth to inspect 
the surface. When only a few shiny 
low spots appear, Scuff thei^e areas 
wii.h 4/0 steel wool. 




Apply a third coat of varnish and re- 
peat the wet sanding. Always be care- 
ful to avoid cutting through the finish. 
Stop sanding when the surface is flat 
and apply a fourth coat of varnish., 
When the last coat is dry. wet sand 
with 600-grit paper and clean the sur- 
face. The final step involves using a 
very fine abrasive pow der called mi- 
tens tone. Sprinkle the rottenatone on 
the surface, add water and then rub 
lightly with a felt pad following the 
grain direction. When the desired 
gloss is achieved, wipe the surface 
clean. Finish Lhe entire job with a thin 
coat of paste was applied with a wa- 
tt r-ctamjjeneri cloth (Photo 9). Allow 
to dry and bu ff with a soft clot h. JPt 




f Apply slain to one section at a time and 
wipe away excess. NalTs act as Pegs far sup- 
porting the lid when staining other aide. 




2 Paste wood filler Is applied with stiff 
brush In direction of grain. Japan color Is 
added to filler to march color of stain. 






4 Thin, wash coal of shellac Is med after 
stain and filler to seal surfaces. Lightly sand 
when dry. Also, shellac unexposed areas. 




5 Apply varnish with grain In stripes 
about one brush width apart. Brush slowly 
inflow varnish on with minima! bubbilng- 




S When filler dries and dulls, wipe away 
excess With burlap. Work across grain to fill 
pores and then wipe with g rain. 




ft Without adding new varnish, brush 
across grain for even coat. Always use an 
extrallght stroke when leaving edge. 




7 After wiping brush slowly across can 
wire, hold Ft vertically and stroke lightly 
with grain, barely touching surface. 



tt The second and succeedl ng coats of var- 
nish are wet sanded with 4flO-grJl sINcon- 
carblde paper and firm rubber block. 



f After polishing With rottenstone and 
water, apply paste wax Let wax dry for 20 
minutes, then buff with a soft doth. 



% 
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Ai Braun we regard 
shaving as Something you dD 
tor you* face, rather than to it 
ti is this attitude mat 
inspired the design of the 
Braun three position switch 
Fashion One activates the 
platinum-coated, rmcro-lhin 
foil and cutterblock system. 



a combination that assures 
perfect smoothness, even m 
close contact with sensitive 
skin. Anything less compro- 
mises comfort 

Position Two couples this 
cutting action with ihe trim- 
mer feature for grooming 
longer, awkward hairs on the 



neck. And Position Three 
extends ihe trimmer head 
for precise visual control 
when trimming sideburns 
Or mustache Anything less 
compromises closeness. 

Braun has become ihe 
number one selling foil 
shaver in the world because 



every design elemenl has 
oniy one purpose: lo give 
you the excellent shave your 
lace deserves. 

Anything less is a com- 
promise, m every respecl. 

BRflun 

Designed to perfoim better. 
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Lock up Electronically 




With a SAFE HOUSE® Home security System 



Protect your property 
while you’re away with art 
easy-to- install security 
system from Radio Shack. 

Introduced in 1979, our 
exclusive SAFE HOUSE 
brand has become a 
nationwide leader in home 
security, offering innovative 
features and high quality at 
affordable prices. 



Our top-of-the-line 
system, in foreground, 
guards tour windows or 
doors and senses fire and 
smoke. It's easily expanded 
with more sensors, sirens, 
strobe lights, even a 
telephone autodialer— all 
available at Radio Shack. 

Your cost for this quality 
system is low because 



Radio Shack offers it at a 
money-saving package 
price. Regular separate 
items $258.15. Save $33.20 
and start locking up your 
home electronically today for 
only 224.95 

free jppieL- si p jiliDpalmy Hada Stuck slow uni Ibpb 

FREE Radio Shack Cala^ogf Write lo: 
Radio Shack, Depi. 106-03, 

300 One Tandy Center, 

Rift Worth, TX 76102 



ifS^SAFE HOUSE Exclusively of Radio /hack 

The Technology Store" 

4 mvtSJQN Of TAHCY CORPORATION 
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TOOLS 

OF THE . 
TRADE 

All the essentials for making 
furniture with hand tools. " 




H I L E traditional 
hind tools; may he 
simple, the cabinet- 
makers who used 
them were certainly nol under- 
equipped. One record from the mid- 
I8th century recommends the fol- 
lowing asa basic tool kit: 68 planes; 7 
saws plus broad ax, adz ami hatch- 
et; EH assorted chisels: 3 hammers 
and m allot; spokeshave, draw knife, 
POPULAJ? MECHANICS* I 



l>oring tools and stones plus a wide 
range of marking and measuring 
tools and shop accessories. And r 
this was a basic kit. 

Fortunately, not every job re- 
quires such a complete collection. 
The tools that we used to build our 
traditional secretary were assem- 
bled specifically for this project. 
We've taken it For granted that you 
already have a workbench, clamps, 
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tape measure, hammer and all the 
little things that most shops are 
likely to have. 

Most of the tools shown are avail- 
able from mail order wot*l working 
suppliers and retail outlets* All of 
the tools are also available from 
Garrett Wade, L61 Avenue of the 
Americas, New York* NY 10013. 
The prices and stock numbers given 
are based on their latest catalog. 
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How-to videotapes 
available from 

— See what you can do! 





Now you can take fttal old pieco of 
Fumilure and make it look brand new 
Fi/tniiUfB Refint$hing help$ you do an 
expert job by providing a first-hand 
loaH m the materials and UGhniqittG 
You II learn the Eh roe main step&of 
reliniaJiing sferi ppmg away Ihe oio 
Finish and stain, preparing the wood 
for Ihe new Timsh, and Finally, applying 
the new slain and/or varnish finish 
With me aid of mis videotape, you can 
restore your old wood fumiiure, even 
cabinels, and bring ouS the glow ol its 
origmal beauty (VM-1003— J29.95) 




II you’re new to doing your own auto 
repair or wanl I he perfect gift to t 
someone who jusl bought a car, this 
one-hour lape oF 20 common repairs 
i s lor you Las? Chance Garage shows 
you ways Eu save money and do I he 
job righl, from oil and filler replace- 
ment 1o llushmg a rad<ato+ to lubn- 
calmg the suspension All procedures 
are clearly explained and demon- 
strated. and a clever on-screen 
numbering system lets ygg quickly 
la&tFarward to any lopic. You'll even 
team now to -change your alternator 
and replace shock absorbers. 

(VMM DGIZ— *24.95} 




Based on Ihe award-winning public 
television senes oF the same name, 
Th*s Old House shows you in 60 
mmutes how easity you can do home 
repairs. As on their television 
program, hosts &ob Vila, a regular PM 
contributor, and Norm Abram skilliully 
demcnslrale projects you can do The 
setirng is a typical house in need oF 
basic repairs and enhancements. 
Among the 1 4 topics: tr inrwning a door 
Fixing a faucet, tfazing a window and 
installing track lighting Even 
advanced projects will seem easy. 
Such as building h deck in&tfltftinga 
brick patio and reFinishtng a lloor. With 
the cosl of fiome repairs and improve- 
ments these days, you'll save a lot by 
doing them yourself 
(VM-1001 — *24.95) 



TO r>pncp 

Refer to each tape by its order number and send a check or money order to Popular 
Mechanics for the price indicated Ado $2 50 per tape for postage and handling. Mail to 
Popular Mechanics, P Q. Box 1014, Radio City Station, New York, NY 1Q101 

Please specify VHS or Bela with your order. Allow tour weeks tor delivery Returns 
accepted if tape is defective or box is unopened. 



Popular Mechanics i& a publication ol Hearat MagazmaE. a Division ol TheHearstCarporal-on 
:;e}1EH3S TtiE* Hearst Corporation A|; rights reserved 






Statistics say this year one 
in every four homes will be burglarized. 

Tonight, go out your front door and 
look to your left. 

Count down three houses. 




11 should lake you only a little 
over an hour on a Saturday 
morning to install (tie Schlage 
KeepsaferT After ail, it's wireless 
So you II find a screwdriver 5 alt 
that's needed lo securely alarm 
doors and windows. Vet Keep- 
safer is so effective, experts 
claim it's every bit as good as 



professionally installed systems 
Ai a starting price that's much 
more reasonable 5199 You can 
even add on an emergency dialer 

A do-it- you reef f security 
system has never been this 
goad Or this easy One hour, 
Thmk about it 

Look for the Schlage Keep- 



safe r at home centers . hard • 
ware stores and locksmiths. Or 
if you d like more information, 
were an -800-84 -ALERT. 




KEEPSAFER 

SECURITY SYSTEM 




<Vl ywirfHT n^iyl-twrl 



WdTp^l'JIn. ^JBJlV’bljdH-lbiirt tiU rfkr 
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Because these tools are traditional 
(or modern versions based on original 
designs), you can often find used ex- 
amples at a fraction of the new -too I 
cost. You may have to spend some 
time refurbishing your finds, but 
you'll be rewarded with a collection 
that’s both historically interesting 
and useful. 

Anti don't forget, woodworkers 
didn't always go to the store or leaf 
through a cabling when Lhey needed a 
particular item— they often simply 
made the tool themselves. While it's 
difficult to find a blacksmith in most 
communities today, you can buy 
plane irons and books such as How To 
Make Wooden Planes (Garret t Wade 
No. 49L01.0lHhat will help you finish 
thejnb. 

Keep in mind that few woodwork- 
ers will ever admit to having a truly 
complete toolkit. There's always one 
more special chisel or plane that 
would simply be nice to have around. 
The following selection is a starting 
point rather than an inclusive presen- 
tation. Once you’ve begun working 
with hand tools, undoubtedly you'll 
discover a host of use ful additions that, 
suit your particular needs and the 



kinds of projects that you make. 

T, Chisels — While other specialized 
types of chisels are available, the bev- 
el-edged chisel is the basic tool for 
both general surface paring and 
heavy stock removal, The ones that 
we've chosen feature a socket blade/ 
handle joint and a ferrule at the top so 
they’ll stand up to mallet work. The 
set shown comes in a wood case and in- 
cludes six chisels ranging from Vi in. 
wide to I in. wide. It costs about $i>0 
(No. 07T01.01). As your hand-tool 
skills and requirements grow, 
square-sided mortising chisels and 
light-duty glaring chisels are available 
in u range of sizes. 

2. Steel rule— For everything from 
drawing straight lines to laying out 
dovetail spacing, a good steel rule is 
all but indispensable. This model ha* 
divisions as fine as */*, in. anil is ma- 
chined precisely square at both end*. 
Similar models are available in a 
range of lengths to suit your require- 
ments. This 12-in. rule costs about $10 
(No. 37N0S.01). 

3. Marking gauge — The tool for 
scribi ng lines para! lei to an edge is the 
marking gauge. Our basic unit has a 
single beam w r ith one steel scribing 
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gauges may nave multiple sen King 
pins or two beams for marking 
more than one line at a time. The 
rosewood tool shown is 8 im long 
and features brass inserts 
both along the beam, under 
the thumbscrew and on the 
block face. This marking 
gauge costs about $15 (No. 

ION 29.03), 

4. Sliding bevel— Also called a 
bevd gauge, this is the tool for 
marking angles other than 90°. The 
sliding rule section can be loosened 
for adjustment at the brass wing- 
nut. Locked at the midway position, 
the rule displays two supplementary 
angles. This rosewood-handled 
model with brass end caps costs 
about 314 (No. 24NG3.03). 

5. Trysquare— To make sure that 
your work is laid out and assembled 
square, you need a durable and accu- 
rate try square. Ours features a solid 
rosewood stock that’s bound on the 
inner surface with brass for durabil- 
ity and long wear. The blade is se- 
cured to the stock with brass-capped 
steel pins. This model is available in 
three sizes ranging from 6 to 12 in. 
long. Out 9-in. -long model costs about 
$14 (No. 37N11.02). 

6. and 7. Water stones— Although oil 
stones have been the mainstay of 
most North American and European 
shops, these Japanese water stones 
cut much faster. This means that 
keeping your cutting edges keen is 
less of a chore and therefore more 
likely to be done on a regular basis. 
Water stones cut fast because the sur- 
face continually wears away in normal 
use. This keeps the surface grits fresh 
and sharp. However, the stones must 
be flattened regularly so that your 
chisel and plane iron edges are honed 
straight. The darker stone (7) is a 
1000-grit stone (about $15, No. 
49M02.01). Use it for preliminary 
honing. To finish the edge, move to 
the 6000-grit stone (6) shown under- 
neath (about $30, No. 49M12.01). Wa- 
ter stones are available in a range of 
grits from 800 to 8000 grit, 
a Scrapm— The best way to remove 
any marks left by hand planing is to 
use a scraper. This tool actually cuts 
an extremely thin layer of wood from 
a surface. It's sharpened by first hon- 
ing the edge fiat and square, and then 
forming a small hook along the 
edge. A set of three rectangular 
scrapers includes thicknesses 
ranging from .6 to 1 mm and 
costs about $7 (No, 
19K02.03). The thicker the 
scraper, the heavier the 
shaving you can cut, Curved 
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COMFORT,COZI NESS, 
AND 

FAMILY TOGETHERNESS 

That's What Kerosene 
Healers Are All About! 




The legendary 
Little Healing Giant 
mo i has comforted millions- 
still provides sate, clean, 
and efficient hear at less 
coil than central heating. 



EFFICIENT) 



Is your heater collecting 
dust in storage? 

Why not get it ready tor 
winter- 



A Tune-up Will Insure: 

• A higher dngroe or 3 rifely 

•A c loaner burning hoatgr 

• Maximum nearer el'flces'icy 

•Honor value for your money 

•Emergency noai. Iighl, and 

cooking surfaces 

Service ol your healer by 
authorized KERO WORLD Dealers 
guarantees you ol quality parts 
and service from experts Hn at 
otter pads and service tor mosl 
brands of healers 

CALL 1-SOO-PROWICK 

TOR THE DEALER NEAREST YOU 
World Marketing Of America, Inc, 

P.O. Erj. 193 ftt ?2 w«t 
MID CieeV. PA 17060 




HEAlBlS PAPI1 AND ACCESS CASE!. 




scrapers arc available for convex or 
concave surfaces, 

9. Burnisher — If you’re using scrap- 
ers, you’ll need one of these. Its job is 
to shape the hock on the edge of the 
scraper. This hardened steel tool 
(about £9. No. lDKOS.Ol) has a trian- 
gular shaft for use on straight -edged 
scrapers. For curved Bcrapers, a 
round-shaft version is available. 

10. Hand drill — This light-duty hand 
drill is a good choice for boring the 
small holes required in most cabinet 
work. It features double-pinion gear- 
ing for smooth operation and has a 
standard, V lir in. chuck. This particu- 
lar model can be used as a hand drill 
with handle in place (as shown), or, by 
removing the handle and attaching 
Lhe T-shaped accessory, as a breast 
drill. The price is about £37 ( No. 
89108.01). 

11. Combination plane — This plane 
is an updated version of the renowned 
Stanley 45 and 55 combination planes 
developed during the past century. 
They were designed to replace the 
dozens of wooden specialty planes 
that the average cabinetmaker and 
joiner was expected to own. Although 
nut quite as versatile as the 45 and 55 
planes, our new model will cut 
grooves, rabbets and simple moldings 
by using interchangeable cutters. 
Two rails provide contact points for 
the cutters and a fence allows the tool 



to be guided against t he straight edge 
of lhe slock. Retractable spurn on 
each rail permit cross- grain planing 
and adjustable depth stops ensure a 
uniform cut. 

The basic combination plane (about 
Sltiti, No. 23P1 1.01 ) comes w'ith 12 
straight-edged cutlers ranging from 
Wh to V* in. and seven beading cutters 
ranging from 'A to Vi in. Also included 
is a single cutter for making Midiu- 
Widt? tongues (the corresponding 
groove can be made with the ti-in. 
straight-edged cutter). For about 
$ftl t you can get an additional cutter 
set that includes four fluting cutters, 
additional Longue cutters and a ‘dtdn, 
sash cutter. 

12. Rabbet plane — Although the 
combination plane will cut rabbets, 
iv e added this plane tu uur basic tool 
kit because its solid, flat base enables 
it to shape the quarter round that ap- 
pears on our secretary lid. The body 
of the plane provides two locations for 
the blade — at the plane front for plan- 
ing into a comer and at lhe middle for 
general use, A knurled adjusting 
screw at the normal blade location 
perm its positive blade-depth adjust- 
ment. To adjust the blade 11 L lhe for- 
ward position, the Made is lightly 
lapped to the correct depth. The rab- 
bet plane (about $64, No. 10P13.01) 
comes with a fence, retractable spur 
and depth gauge. 
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Build something exciting. . . 







l^iihun A 7-ft. [fiamplpr huv-PHTilfL 
which floats 1(3 inches off the ground. U > 
built fmiTi plywood and Is pen ve red by a 
A S hp engine ihul runs nearly J hour* {in 
a Mellon of gas Plans coine Emplele with 
drawings and a 142-page phoiu -illustrated 
inst mtuon booktelGro^ for wetfl«md 
span® and leisure i PL ■ IKCH i . 9.1 1 




Tr\- Flyer Vou grab the joystick, twi$l the Ibruttfe grip and suddenly you're flying 
at over 75 mph on land or water, Thai's PM * l.itesl high-lech hovercraft . 

|ii t o|M!lli:il hy □ {55 -Jap snowmobile engine l hat powers a four-bladed fan Lilt comes 
frail a tObp mower engine that carries you and two passenger* wer obstacles and 
up hill??. I 1 lares include six blueprint *tze sheets and a iiO-pagc instruction booklet 
with drawing?!, photos and building ups LPL-1&Q5— £ 19.951 



Scuba Ttaw Sc I Using a single 
liny fishing motor. this iruha tow 
glide* you along at a leisurely 3 
milH?. per 1 hour, Vae it with or 
without Jtcuha gear : il l I work on 
I he water's surface or below. 

Plans include full-size culling 
pattern and an iJIusl raced instruc- 
tion manual, (PL-1747-SIO.0SJ 




TO ORDER: 

Send your name and address with 
check ornioney u-ednr la: Hupiilur 
Media nics, Bus IM4, Dept. 98B H 
Ra tJ i □ Q ty Station , New York, NY 
lQini 

IXi ji ii l.u l 1 m ||.|- j ps -i Jmi 1 1 : 1 1 ii 1 1 >j r i ul J I I* u rv> 
Mh|$±eI ihb*. a Jl uiiluvi ill TJm i U - ant t ■ :< r [ ■ ■ ^ n ■ I ■ ■ ift 
11 LHII-H Till! Hhint CtifpjjfiiHaii 
Ml Njihit 



Popular Mechanics plans 




Derk Vuu Can lMui:i! Anvii hpir A beautiful , free-standing rRtlmxitl 
(leek that either stands alone or that you can modify to fit your needs. It s 
durable, won i decay, and provides more ihan 250 iquare feet of extra 
space for rntrrlaining or juM relaxing Flans inrhidr dfiiiilcd drawings 
mid bonus instructions far build Lug a matching bench and planter 

(PL-lZflEl— $ 7 . 05 ] 

For more great plans, 
send for our catalog. 

Rom tool boxes to outdoor sheds, a doll cradle 
to bookcase wall, even a two-car garage or P VC 
fumitory. Our catalog has these and hundreds 
more from Popular Mechanics. Only $1.95. 





Traditional Gazebo. This octagonal gazebo will give you t 
van! ail olm*ant lew A. mminlscent nl the Vi dorian period 
It provides this perfect spot lor outdoor Bntartflining. arid 
the lattice moF allows sunlight lo filltu- into the 
CttniftirtFjhlE! sH^tis line the inside. Measures more than cighi 
feet iicross to provide plenty of room fur you and ymu 
guifsls. [PL-lflGfl— $G.B5) 



Ar| iron rlnck Lawn Furniture This traditional 
Adirondack furniture H ds durable a* it is attractive. 
Crafted of hardwood, each piece m carefully sanded, 
then iifiMsmbled with water-resistant glue, sealed 
with wood preaervotEre and pointed— all to make 
them withstand the rigors of ouidwr use. 

IPL 1751-55.953 



Send fur your order lead say! Make check or money payable to 
Ripiiltir Mechanics. Box 1014, Dept. 9dS, Radio City Station. New York, NY 10101, 
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Whn d«s •fiu dibcotf f JkH If m racill. *r'd ippraciiti pur dropping a i line. 



A JACK DANIELS AGING HOUSE has been 
called many things. Ugly, is just one. 




lenitfeHM Whiikfif - 1D431 ikaha\ &y *tfun» <8046 pral} * &ri tilled iini Hurllrd by 

■n Dttitl DiUiUrr. L«i Motim. Route I. Li*cJi!kp( ^Ppp 3SLk TarwitMtf 35JS2 



According to folks who visit our distillery, our old 
warehouses look like prisons. And even 
our own employees admit they don’t 
look very good. You see, we don’t 
build them to look at, only to age our 
Jack Daniels \Vhiskey to die rareness 
our friends have come to expea. 

And, as your first sip will tell you, 
they’re doing a beautiful job of that. 



tj.and 14, Bench planes — The mod- 
em steel plane offers several ad van- 
tages over its wooden predecessor, A 
knurled adjustment knob behind the 
blade makes precise depth -of-eut con- 
tru! easy and a lateral adjustment 
lever enables you to set the blade par- 
allel to the sole. The mouth opening on 
the sole can be set for either fine nr 
coarse planing and the steel base vir- 
tually eliminates the possibilities of 
wear. 

Steel planes are commonly avail- 
able in sixes ranging f rum the small 
Mu, IKS smuuth plane {9 in. lung! to 
the No. 07 jointer (22 in. long). The 
EB^dnMong No. 64 plane {1 3, No. 
I0P2H.0I) is generally used for fine 
surfacing and costs about $50* For 
heavier work* or where a lunger base 
is desirable, we've chosen the 1 4 -in. 
No. 05 jiiuk plane (14k It costs about 
562 (No. 10P22.01?. 

15. Coping saw— For light-duty 
curve cutting* nothing beats a coping 
saw. The 12-L.pJ. (teeth per inch) 
blade is kept under tension in a 6 : S4- 
im-long steel frame. Depth capacity is 
4 : y# in. The blade can be rotated to 
shift the frame out ofline with the cut 
when necfissary. A vailable in a range 
of sixes, this beech-handled model 
costs siboul .? 12 (No. 1017+01)* 

16. and 1 7. Rip and crosscut saws 
—With these two saws on hand you 
may not want to give your circular 
saw away, hut it just might gaLhera 
little dust. Both are taper-ground for 
less binding- — the hlade is thinner at 
the top than at the cutting edge. The 
26- in, -long, 514-pt. ripsaw [i6 + No. 
3rd 02,01 J cost s about S47, The cross- 
cut model is available in 22- or 26-in. 
lengths. Our 22-in. , 10-pt, saw f 17, 
No. 35101.023 costs about $43. 

18. Bow saw — With a little practice, 
anyone who lacks a band saw can do 
much of the same work with one of 
these tools. Made of red beech, this 
saw comes equipped with a 12-in. - 
long, 9-t,p.i, blade. The blade Is ten- 
sioned by twisting the rope that spans 
the arms and the blade can be rotated 
so the saw can be used at any angle. 
This bow saw has a throat depth of 5^ 
in H am] costs about $m ( No. 30103.0 1 ), 
)9. Back saw— For the fine, .itraight 
cutting that dovetail and murtise- 
and-ienon joints require, most tradi- 
tional woodworkers reach for a 
hacksaws The blade is ground flat and 
is mounted in a heavy brass channel to 
help keep the blade rigid and add 
weight. Although small hacksaws are 
available as fine as 25 t.p.i. . our 15- 
tp + L model combines fine cutting 
with speed for general work. This 
12-in, hacksaw coats about $44 

(Ntk 35103, f)l) + hw 
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No matter how you cut it, 
your roofs must be sharp, 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTQ 
Contributing Editor 



/ ures of woodworking 

by hand is seeing, Tee] 
-P ^^1^^ inp arid hearing* well 

/ himod rar, nr sharp chisel or plane .slice 

/ cl'fisrllcssly through solid wood Not only is 

/ the work easier, hut it 's faster, safer arid mint 

/ KccLU Htc. The tool goes where you want it \ o go, 

/ L 1 lifer Innately, chisels, planes an 3 scrapers don’t 

/ slay sharp indefinitely. The; 1 require constant alien 

/ tion to keep them working at their peak. Even new 

/ tools aren't exempt , They rarely come ready to use and 

/ the best time to atari learning how to sharpen them is when 

they come right out of the box. Both chisels and plane irons 
have a single, beveled cutting edge. The actual shape of the 
beveled surface can be either hollow or flat ground. Sharpening 
invokes firrtt preparing the bevel at the correct angle and then 
honing both the bevel and the blade back flat and mirror prrnmth so 
thuy meet at a straight, sharp edge. 



_ 



mm 



Getting Started 

T OOLS STRAIGHT from Lhe fac- 
tory have a flat -ground bevel. 
This edge is sharpened by honing a 
secondary bevel at a slightly steeper 
angle than the primary, flat -ground 
bevel. While you don't need u grinder 
for reshaping a flat bevel, you’ll need 
a very coarse stone and (he job will 
take longer. Hollow grinding requires 
either a motorized bench grinder or a 
hand-operated grinding wheel. How- 
ever, reshaping the bevel is faster and 
the resulting concave bevel provides 
an excellent base for honing the edge. 

To get your grinder in shape for hol- 
low grinding, you'll need a coarse (60- 
griO wheel. Avoid fine wheels which 
cut too slowly and generate too much 
heaL in Lhe steel. Because chisels and 
plane irons are hardened and tem- 
pered through a heat process, reheat- 
ing the edge can draw the temper of 
the steel requiring the tool to be re- 
ground beyond the affected area. If 
your wheel isn't new, shape the edge 
fiat with a silicon-carbide stick or dia- 
mond dressing point (Photo 13. Use a 
star wheel dresser to renew the sur- 
face of a dogged or glazed wheel for 
cool, efficient grinding (Photo 2). 

Bench stones are available as either 
water stones or oil stones depending 
on the lubricant they're designed to 
work with. Water stones are faster 
cutting, but wear quickly. They must 
be trued regularly to produce a 
straight edge on your tools. Oil stones 
are harder, require less dressing, but 
cut much slower. Both types arc 
available in a range of grits. 
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To keep our tools sharp during the 
construction of our secretary, we 
u^erl a 6-in. bench grinder to shape a 
hollow -ground bevel, a 1000-grit wa- 
ter stoM for initial honing and a 6000- 
grii water stone for polishing the edge 
smooth. 

If you r re using oil stones, a fine ailh 
con-carbide or alumimim-oxide stone 
followed by a hard black Arkansas 




f Dr eu grinding wfwfl flat with a silicon- 
carbide dressing stick. Use a coarse (60-grii} 
wtiwl for shaping bevels. 




1 Water st ones myif he frequently trued 
for a straight Nsned edge. Use waterproof 
abrade paper and water on fFat surface. 



Shaping A Bevel 

T O PRODUCE jt hollow-ground 
bevel with a grinder, first chetk 
that the pipe is straight, square and 
free of nicks. I f it isn't, mark a thick 
band on the back of the edge with a 
felt-tipped pen and scribe the proper 
cutting edge with an awl (Phnto 5). 
Set the tool rest on your grinder so it's 
square to the wheel. Place the tool flat 
on the tool rest and carefully brihg it 
in contact with the wheel. 

Slowly, and with gentle pressure, 
move the tool hack and forth to grind 
the edge to the line. Always keep Lhe 
tool moving to prevent heat buildup. 
To help guide the tool evenly, we 
damped it to a small, T-shaped jig 
that fit against the edge of the tool 
rest (Photo 6), However, careful free- 
hand guiding will also do the job. 
Don't remove any more steel than is 
necessary'. 

If the edge is in fairly good shape, 
you can also dress it st raight and 

ioe 



square by holding It vertically and 
honing it on a coarse stone. 

Before grinding the bevel surface, 
measure the existing angle tp deter- 
mine if it’s suitable for your work. 
Factory ground bevels are generally 
about 25". Increasing the angle (to 
about 30”) helps the edge stand up to 
harder woods without nicking, but a 




£ Prepare for reshaping the bevel by 
marking on back with felt' tipped pert. 
Scribe a straight square line through ink. 



stone wit! produce a comparable edge. 

To flatten a water stone, lay a sheet 
of waterproof silicon-carbide paper on 
a piece of thick plate glass or a flat ma- 
chine surface. Then, wet the abrasive 
paper and lap the stone flat (Photo 3). 
Oil stones should be cleaned with a 
stiff brush and kerosene to open the 
surface pores for fast, efficient honing 
(Photo 4), 




2 A dogged or glazed grinding wtmlwill 
generate too much heat and cut poorly. 
Open pores with star wheel dresser. 




4 Use a stiff brush and kerosene to dean 
and rejuvenate dogged or grazed uir 
stones for faster and easier honing. 



relatively shallow angle (20° to 2S 2 ) 
cut£ easier and is a better choice for 
paring softer wood. 

With the grinder tamed off, lay the 
tool on Lhe grinder tool rest and adjust 
the rest so that the cutter makes con- 
tact with the wheel at the center of the 
bevel. This position will duplicate the 
existing bevel angle. If you wish to 




4 M tool rest p*rp£ndteijlar to wft^l and 
grind slowly to \ Vw. Tool damped to sliding 
Jig helps guiding. Or do If freehand. 
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Affordable 

OAK 

Spirals 



?T!^¥r i J-'J-r- 



Cm" Oak 5fjirqi Stpir h*h? supeftrfy crafted ftom 
croc* l- jir j-d in^- ojsv :*e*grwsd 

tor easy oswmbJv Best of all, if s pnced well 
below any comparable siair pn The mqri-pl 



Wrta hsr cokj dtoc^uw 

Tn* Hon 3*i&(i DhU QPhHif 
p O. fcu Mb 4DD liSKrd If Odd 
fcOOnrtflll.PA WOJ 

Of Car 215 5 U>yiOD 



OtTmr iho*»oqm Waphovf# tOCtflOfti H* 

Pamonil tA Sarnirrn Ft 

Hc; 4 jiTrtr. T. Mjr. Owaflp II PS? PQig 

Sttyr^cfd c: 203 ;i 
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THE IRON SHOP 

MANUFACTURERS 



MORE THAN 





Most Accurate Clock by 

Heathkif 



Discover the world's most accurate 
lime piece plus a large assortment of 
other electronic products in your 
FREE Heathldi Catalog It's filled with 
both kil and ready- to -use home 
theater components, weather sta- 
tions and amateur radio products, along with kit 
laptop computers and a wide variety of sett-study courses for the novice or seasoned 
electronics enthusiast Order your FREE Heathkil Catalog today Time's a wasting! 



1-800-44-HEATH 

(1-800-444-3284) 



Send 10 : Heath Company, DepL 817-834 
Benton Harbor. Michigan 49022 



Fiame 



Addre&& 



L City S_i_a.L« 2ip _ j 

A subsidiary of Zemin Eleclromcs Corporation _ j 




Why Build Your Own 

B ecause irs a fun and rewarding project. Thousands of people, like 
you, have built and are nmv driving ilidr own Classic Rnadater, 
Our kils are engineered for easy assembly and years of driving 
pleasure. And, our quality Is guaranteed. If yim prefer, we will custom 
build a roadster fur you. 

"WkHhfr yt* u ¥ *v Iwking far \t furfur# built , turn -key mitftfer nr uant 
to build your turn from a first-class kit, Ctmsic Roadsters is the trtt# 
In §oV The Editors, KJt Car World Magazine 

Now available with V-fl power! 

Also available: .Jaguar, Mfi and 4 passenger Mercedps reprndtlf^jons. 

Call Tbdav for Free Brochure or Videotape Information! 

1 - 800 - 3 73-9000 S 

For International Export Call (701) 2U3-&BG& 



Classic Roadster? 



YES, FIi'eik tit'in J niE U*r MotoHitft iu&mmtJon: » 3 D 

| □ EaHy^lb-A^^ailple KU □ Cuatum Built 

I All F'BKE C'|>>I r BnN-luun?, pnrii. ft ■ i|ri imith infi', arvl ('nr|H>niEj’ Hr purl 

B> [H{t5 IK!1 Uu ^ Prtutat eiiUtijfUr, jdipj 1 J [x nutquuiy, lumpiwuti 
ft I'Ticinfi uiTii 

C 7 | D 1 £ kJMK>|> VlEB VkfcnutiqH? ^-rpnnlr ft nnxH jmiFiVj pTirr H H" 
Eiurriturs | A-n 

IJ] □ RuiijiiTte OpfpwruFiiiw-F r?fwl 

Name 
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I 1*1111111 (c^!|| i — } 
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change the angle, adjust the tool rest 
appropriately* 

Then, remove the tool and turn the 
grinder on, Lay the cutter Hat on the 
tool rest and slowly advance it until 
you see a few sparks. Examine the 
bevel check that the grinding marks 
are positioned properly and adjust the 
tool rest if necessary. Shape the bevel 
by slowly passing the surface across 
the wheel with gentle pressure as 
shown (Photo 7). 

Don't try to rush the process by 
pressing hard because this will over- 
heat the steel Periodically touch the 
ground bevel If it"s too hot to com- 
fortably hold in your hand, dip it in a 
bowl of water to louI it down. 

Be especially careful of overheating 
as the grinding nears the tip where 
the heat can't dissipate as quickly. 
When the hollow grinding uniformly 
covers the bevel, including the actual 
edge, the job is done. 
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7 Adjust tool rest to Bevel an gJe and slow- 
ly advance blade toward wheel Keep 
blade moving and cool edge In water 



To reshape a flat-ground bevel, 
you'll need the coarsest oil or water 
stone you can find. First p hone the 
edge straight and square by holding 
the cutter vertically and moving the 
edge over the lubricated stone. When 
honing the bevel, it's easier tu main’ 
tain a flat, uni form surface If you use a 




1 F Fa [-ground bevel (left] compared to 
hollow-ground. Note uniform grinding 
and concave surface of hoi row grinding. 



honing guide available from most 
woodworking suppliers. Check the in- 
structions that come with the guide, 
then secure the tool and adjust the 
hailing angle slightly shallower than 
the desired cutting itngle — the Final 
honing operation installs the actual 
cutting edge at the correct angle. 



Finish Honing 

B EGIN FINISH honing by re- 
moving the grinding marks an 
the hack of the cutter that were left by 
the manufacturer. Use a flat 1000-grit 
water stone or a coarse oil stone fol- 
lowed by a fine oil stone. Hold the 
back of the tool flat against the stone 
and hone in a circular motion to cover 
the face of the stone uniformly. Al- 




V atiieup view of c h bel -back surface Illus- 
trates factory grinding marks that have 
been honed away at me tool's edge. 




f 2 After removing wire edge by honing 
bach on coarser none, hone bevel and 
back on polishing stone for mirror finish. 



no 



though you can concentrate honing 
pressure near the cutting edge, resist 
any temptation to lift the end of the 
tool to make the job go faster. Once 
tbi- hack has a uniform finish, you're 
ready to hone the bevel (Photo 9). 

The advantage# of hollow grinding 
become apparent when the bevel is 
honed . Simply lay the tool flat on the 
lubricated l(KK>-grit water stone or 
fine oil stone — bevel side down. Then, 




1 0 Begin honing ho ! Few ground bevel by 
lifting blade until heel and toe contact 
clone for [he correct honing angle. 




I t Secondary bevel on f Far-ground cut- 
lers is easier to shape using honing guide. 
Guide maintains correct angle. 



slowly raise the end of the tool so the 
heel of the concave bevel remains in 
contact with the stone. When you feel 
the toe of the bevel— the edge — come 
in contact, the tool is at the correct an- 
gle for honing (Photo 10), 

While holding it in this position, ap- 
ply gentle pressure and move the bev- 
d over the entire face of the stone 
[Photo UK The object h not only to 
hone the tool, hut to wear the stoned 




fl FfrmJy hold tool with both hands 
while pacing over entire surface to heFp 
distribute wear. Maintain consistent angle. 




f 4 Finished edge on holtow-g round tool 
shows polished areas at heei and toe. Flat- 
ground tool has polished secondary bevel. 
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Earn Up To $75,W0 
| a Tear in Windshield 
and Plate Glass Repair! 

* Btg profits i*acid tUnra ar barf 1 

■ Hugr demand and gmwLngf 

* Parilluie or Liill-tLmi-. 

* Great opportunely for men or woTocn 1 

■ insurance rnrnpanirs. fleet nv nr r> 
pay lop dollar rmilisrly! 

* Oil teh learn. prwe^iDoaJ i raining. 

* f'riT. on-iioin|s suppart/lmi -cii^i start-up 

* Secure your family's fuEtiref 

B *o.ik a**y lo & proletikmil, 
res peeled tm ernes? and BIG INCOME^ 




OH I-M0-321-3HT fora 
valuable, free report! Of will f: 

C ilas\\Hd Smiths ini . 



Ar7h.ani.-rr! TrL*inplP3i In Ql|U flcdflH 

iWOS SinKman Ro*d, P epf D 

Herid, Dfl g77Dl 







PROFESSIONAL QUALITY 
WEATHERSTATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 

Thic- ixv, m-.irhrr vl.ihnn i™- hLik-tir 

n fceihnofcrjgv to site you IuH mtKiiinmnHcjjpa- 
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-TEMlIRAluat -WIND ( mu 

“WIND DIRECTION -TIME 

*lt MFT RAP LUTE i i Vtf > 1 AUtO S< AN 

“RAlINFAll eOPTIOKALr -I YEAR WARRANTY 

*Nr-i]AT MONf r-BAL K UUARAMiE 

DlGlIAR WEATHERPRO 

WEATHER STATION: ONLY SI 79 ! 
ORDER TODAY:! ^ 00 - 678 - 3669 , PM 

NI F TAM-jiM PM Pacific f™c 

" ALflCHItllrt HTI1LTH Oil I'llT tlfWlK MIT '-JI \-Jfl' 1 pi 

Arid l‘i .DU ii v T-.ikvm L A N'liit^* ,hW sjw-. i.m 
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I JIAHU ? AVI HAVWARD, ( A <Mt.T. 



Be Your Own Boss 

...IN YOUR OWN BUSINESS! 



Hundreds wo vl 4 framed have succeed od in this 
Uvd ti n all n g and hi g h ly pr o fi la b!e p r oi easiem . 

. . .VOi/Can Oo Jr, Too' 

"No mnnr Jiiinl. nusl^ Wflrfc fur Wlr 
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Be a LOCKSMITH! 
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§301 EgintAMd FU , Don! 1TTU 

KaMAiOty, Me 



mere is NO OBUBATHIN ad NO SAUSMAN Will Call— ever! 



Get into this booming high-profit business that’s 
Easy to learn— Easy to do — Easy on You ! 



Never before have money- matins opportunities been so 
great for qualified Lochs mitbs Now lucrative regular 
lock and key business, has- multiplied a mousandfold as 
mil North seek more protection against loominE crime. 

Yet there's anly ane Lachamith far every D.WO peep lei 
Make Up JP 526 .UO an Hour — #V*f! while teaming E 
Train FA«T «l Heme! 

Vou're “in business'" ready to earn $10 lo $3^.00 an 
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it. So can YQLU AH loa-ls plus prafessianal Key 
Machine given you with course These plus pracbce 
materials and equipment, plus simple, illustrated les- 
sons, plus experl supervision, plus business ■ be ilding 
guidance will enable you Ihe KEEP THE MONEY 
COMING INP Ideal lot rebremenl — good jobs, 100 

SEND FOR EXCITING FACTS — No ODIilAlion 
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WOODWORKING GUIDE 




19 Sharpen plane Iran* uietf for rap id 
stock removal id a curved prof I re. Gently 
round comers of Ural ght -noned blades. 

surface uniformly. After a few passes, 
examine the be vel. You should see the 
honed areas at the heel and toe. Once 
they're apparent,, stop honing. Flip 
the tool over and lightly hone the back 
to remove any wire edge* Then, move 
to the 8000-grit water stone or hard 
black Arkansas oil stone and repeat 
process to polish the edge ( Photo 12). 

A flat -ground bevel is finished by 
honing a small secondary bevel at the 
edge. Lay the tool flat on the stone 
and lift the end until the bevel face 
contacts the stone. Then, lift the end 



19 Sharpen beading cutter* of combina- 
tion plant by first gently boning flat set 
lions. Then, bone back of cutter smooth. 

slightly higher and hone a secondary 
bevel while holding the tool firmly at 
this angle. Check the edge for a uni- 
form line nf honing. Then* hone the 
back to remove any wire edge and re- 
peat the process on the finer patching 
atone. 

Because creating the secondary 
bevel on a flat -ground tool doesn't of- 
fer the 2’pomt support of the hollow- 
ground method, iL can be difficult to 
maintain a consistent angle. While 
you will get better with practice, a 
honing guide provides a quick and 



17 Hone concave edge of beading cutter 
with round illp sione- Periodically han# 
back of culler id keep profile sharp. 

easy way to achieve a flat secondary 
bevel at the right angle (Photo 13). 

If you're sharpening a smooth plane 
iron, gently hone the comers round to 
prevent gouges in the work surface* 
Convex plane iron cutting edges ufled 
for heavy stac k removal are shaped 
with a very 1 coarse stone or grinder 
and then finish honed (Photo 15). The 
combination plane's beading cutters 
are kept sharp by honing the back and 
Lips on a flat stone anil sharpening the 
curved profile w r ith a slip stone (Pho- 
los 18 and 17). 



Plane Tune Up 

L l KE TH E cutting irons them- 
selves, the ordinary plane is rare- 
ly ready for work as it comes right nut 
of the box. The first thing to check for 
is a flat sole. Although it may have 
been ground flat at the factory, 
stresses imparted during the casting 
process eventually unwind and can re- 
sult in a tool that may not be capable of 
fine, controlled planing. 

To check for flatness, install the 
blade and adjust it so it doesn't pro- 
trude beyond the sole. Then, hold a 
straightedge against the sole at vari- 
ous points. If you see any light be- 
tween the sole and straightedge* the 
base should be trued. 



To da the job yourself, youll need a 
piece of '4-in, -thick plate glass; Vi- in.- 




1 8 Sprinkle coarse si licon-carbide grit on 
plate glass to prepare for truing plane sole. 
Use water to lubricate cutting action. 



thick glass will dn if you rest it on a 
fiat, machined surface such as your ta- 
ble saw top. Sprinkle coarse silicon- 
carbide grit on the glass and add 
water for lubrication (Photo 18), Be- 
cause damping the cutter in place can 
deform the sole, the hlade must be in 
position but retracted for the lapping 
operation. Stroke the plane over the 
entire surface to minimize uneven 
wear in the glass (Photo 19). As the 
grits dull p clean the glass and add new 
grit, and water. Periodically inspect 
the base. When a uniform matte finish 
covers the surface, the lapping is 
done. Repeating the process with fin- 
er grits w ill make the surface smooth- 
er, but not any flatter. 

Next, thoroughly disassemble the 
plane, Check the mating surfaces be- 
tween the frog (the angled casting 



1 9 Move plane over entire surface or glass 
to prevent dicing- uniform finish appear* 
over entire bottom surface, when done. 



that support* the blade) and the base 
for globs of paint or bum that might 
interfere with proper seating of the 
frag. Clean w here necessary. 

The cap iron reinforce* the cutting 
edge and acta as a chip breaker. It 
must fit Lightly against the back of the 
cutter so it doesn't become clogged 
with chips. Hone the cap-iron edge on 
a coarse stone so that it's perfectly 
straight and meets the cutter back 
surface at a knife edge ( Photo 20). 

Both for comfort and to reduce the 
risk of sharp corners that can mar 
your work, file a chamfer around the 
entire base of the plane (Photo 21), Fi- 
nally t clean all components, apply a 
light coating of oil to all strew threads 
and moving parts and reassemble. 

For the finest, LiHsUe-thin shav- 
ings, set Lhe cap iron about V M in. 



29 Hone the cap- Iron end to a straight, 
sharp, knife- 1 Ik? edge id Ft flti tightly 
against the back of the plane Iron. 
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DIGITAL VIDEO STABILIZER 

ELIMINATES ALL VIDEO COPYGUARDS 



WhllH welching rantal 
ybu will ftaltf# an- 
noying periodic color 
darfcaHrig, co^oi shift, un- 
vwanlad lirwi, flashing or 
lagged tdqti This la 
cuLTHid by Ih* copy preflK- 
tion Jiinmmg ugnala am- 
h*ddid In Ifca viriag top*. 
JJJdi BP Mttmtkjn copy 

prettetlon. Th# digital 
VIDEO STABILIZER: FLHI 
cnrnpIcTe-ly h-Ii ninnies all 
eppy pr^cllpne *nd j#nv 
UTiIng iigrinH pnd twngi yog 
p*Autn. 

WARNING 

The Digital Video 
Stabilizer; RXH is irv 
ten dad for private 
home use Only, tl is 
not I mended to copy 
rental movies or 
copyrighted video 
tapes that may 
constitute copyright 
infringement. 



FEATURES 

#TTw b«a add 111* man I 
aptnlng VHMo S1ftfeiili*r 
in 3ha marhil 

• E«*y to Vt* *nd ■ snap Ip 

Irntifl 

• SlAl*-fff-th#.sr1 miefp 
crpp miviDy y 

#iW% «uipm#iic - nfl 
nvfld Pbr 4fi y 
Prdubi4td-rvia ftdjutl- 
llbplfl 

*W&iNs an all rypai *1 
TV#, and Upnilgu. 
eUfltH mgH \$ oycic«(] 
and Cun pari: MO.EnS'j 

• flMi^Irful dfriurtt gift box. 

• Uttt A n arid aid 9 Vdtt 

wllltut 1-2 

ywi 

• Similar unlb acid *!■*- 
whara tor £99 or moral 

• UNCONDITIONAL 3 G 
DAYS MONEY (JACK 
GUARANTEE 

*1 YEAR WARFtftNTY 

• FAST UPS DELIVERY 

Air Sniping mto&m 



JO Order: 1 -60CF44S-^285 or (516}5GB-9B50 

$49 95 ea. + $4 (of p*h 

Visa. M.C. COO M-F M jlwtteiy not inciudedl 

SCO Eieclroncs Inc 

DeplCPfr Ml W MsmckPB.. Vttay arcan. Ht H5BP 



CARPETS ^ 

CUSTOM MOLDED 56935 




Vv« piaa GGrv**Tm» Tflpa, HMdnaraifid 

Fla^ipholatary Mia. 

HOW TO ORDER 

a Chi TBDO 3AB 3,. J .T noa r. *«■ 

II T*H Au Bam* OfrtHHlftR IK* Spai'al T ■ v I Nunb ■ r n 

MM 

3 $ CU.* bl* B*iRR Op*. fRH r&TrtC MIR b-.l4.rn Ml 0*1 

EwicRinfeiq tNi Vrti. MvhL Ikp ind C-akH nl , 
PjrgatjB mr Wfl It Th uc*.# 

2al (or catalog 201485-0198 

Emamra 

WE SHIP AtJ X WHERE! 

TEST NUVBER HM 1056 

CALL MOW ■ 7 DATS - 24 HRS 

1800-3483279 
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Free! 

America’s Most Wanted 
Garden Catalogue. 




ir 



200 pages in Tull color! Over 800 
varieties of flowers, 400 different 
vegetables. Featuring Burpee bred and 
selected varieties specifically for the 
home gardener. Plus fruit trees.,, 
shrubs... garden accessories. All 
backed by Burpee’s famous guarantee: 
your money back or a replacement if 
you are not completely satisfied. 
Return coupon NOW for gardening's 
most wanted catalogue. 



Return this Coupon for FREE BURPEE 1990 GARDEN CATALOGUE! 




Kb L'ftf Lares! Ameru an l.rj:der. 



W- AM** Rurpe* & Co. 

D1G3£9 Burpw Building, WamrunHlcr, PA 13574 



Name 

Address 



City 



State Zip 



WOODWORKER’S 
CATALOG 



stcmtine’S J 



There are over 4,000 
money-saving reasons 
why Constantine Is so 
popular with Popular 
Mechanics readers. 

4,000 woodwork items - to help 
woodworkers, handymen, do-it-yourselfers 
B uild -Re store- Repair-Ref inish! Over ZOO 
different woods ... 150 veneers . . . 

50C plans . , . cabinet hardware ... 96 How-To Books . . 118 carving tools 
end chisels ... 76 inlay designs . . . and lots more for One-Stop, Right- Price 
Shopping without leaving home! 

Ml in our 116 page, full color catalog * and all yours for only $1.00! 




□ YES, rush my 1990 
Ctinstentin^s Woodworths 
Catalog, My SI 00 is enclosed. 

CONSTANTINE Eat 1812 

2051 N Eastchester Road 
Bronx, NY 10461 



Ntme 



Adtiliw 



Oty 



State 



Zip 
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Gas Fired Furnace 

Build low ’Cost safe furnace to 
melt aluminum, brass, even 
£0 pounds of casliron! Easy TO 
build. Proven design. Com- 
plete detailed instructions, 
pholos & drawings. Best-sell- 
ing paperback. $9-95 



METAL 

WO RK IMG 

^^HBOOKS! 



Blacksmith Shop & Iron Forging 

Great 19DS lechnical school tejrtbook. Forge 
everything from tongs and chain to steam engine 
reverse shafts and rudder iiames Beautifully il- 
lustrated! Both basic & unusual projedsl Popular 
paperback! $6.5Q 

Steam Engine Design 

Classic 1896 text provides ail formulas and rules ol 
Ihumb for steam engine design. Use a calculator and 
this paperback to design 
the engine you wans to 
busld 1 £9.95 



WRITE FOR 
GIANT 

CATALOG! 



Discover hundreds of rare, 
top quality paperbacks, 
books, and industrial reli- 
ances on unusual hOw-tO; 
casting melal. machrne shop, -engine con- 
slruction & repair, electroplating, machine 
history, machine design, steam power, black- 
est ilhing a nd much mo re . Send $ i .00 < $4. 00 
foreign airmail) for your copy ol this giant 
catalog. Seni free with order from ihis ad. 

How to Place Your Order 

Send your name, address, a fist of books you 
want, the total cost of the books, plus 75e for 
the first book and 25£ for each additional 
book lor shipping and handling. Send check, 
money order, Visa or Mastercard numbers £ 
signature. IL residents add 6 1/4% sales tax, 
Money back guarantee cr all books! Order 
today f See what you've been missing! 



Experimental 
Science 

by George Hopkins 
Incredible two volume sel 
from 1906. Buitd cameras, 
phonograph, hydraulic ram, 
Geissler tube, micro- 
scope, batterves, lenses, 
much, much mare. Clas- 
sic how-to reference. 

Over 1 000 pages. Two volume 
set $34 95* 



HUNDREDS 

of other books! 



BU LD A LATHE! 

Build a precision metal cutting 
lathe with hand tools! Nd pre- 
cision equipment needed! 
Cuts steel to .00 r inch. Largo 
capacity! It's true! Complete 
detailed plans, photos & text! 

— Jtesj-selW yjEjfcPS 

| Llnd^av 
i publication} 

| Box 12-EMA, Bradley IL 60915 

!□ Grater 1 wa->r n htn jy 1 

* f | S4Ad a czldbg' I'm ari=k^«d Jl .« U,&. £ 

|l 1 C 

| Nant 

| Slr*w 

| City — 



I Cdi -jJa. (£4 M hragn airmail) 



i SLala 




THUNDER 



• Roll Bar# 5 bp Motor 

* Double A Single Seals# Hsavy Steel •Frame 



SS5 SAVE m 



Wrileor Cell: 

RRISTER’S THUNDER KARTS 



P.O. Box 324 PM Juil in Tim* For Chrittwii 



Rom land, LA 70456 
504-740-7486 





51 n« 1959 




FACTORY 
BUILT 



&uy your 

IDII E DAT RAC 

FACTORY' flSSEITIBLED ] 
Or in KJT fcrniJ 



Us" 11 tD V Q |IF fin™ -nr | 

bmlri « road; Exwrali n bvomgni. 
pii."il, Ga idoii : Haul Iftgt, rfipi rim | 
jftd biiil i ini: Dii li All Yhirinir 

Aiiik 1m orhei-s. far tssu LASH! 



■ CATALOG pI yin SI .HP | 

■ TECHNICAL MANUAL 

hhnim cumpIvCr ca 
HliuLlmn 1 1 ■ T j 1 1-. ST UP | 

STRUCK KIT 

BON * Drill rUi M 

CEDAHUURG, /Ji i 2 , 



UNEXPECTED 
GUESTS CAN BE 
YOUR WORST 
NIGHTMARE. 




INTRODUCING 
SECURITY FORCE. 




Tin Bttttks 

Thhk Sms or 
mtk thi ■ 

Km at*' 
Cmtml. 
fmtaih 
mywkrrr. 




Infra-red intruder detector that pro- 
vide* protection anywhere you want it. 
No wiring, installation or a tot of money. 
Set the motion sensor with the handy 
remote control A piercing 9Sdb alarm 
sounds when a protected area is entered. 
Use multiple sensors for complete home 
protection. Now if an intruder makes one 
wxfjng move, everyone will know it. 





KEEP OUT THE BAD GUYS 



eiroi.c b me 
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WOODWORKING GUIDE 




2 f Fi ling a chairrfer around the plane base 
corners helps to prevent purrs nr nicks from 
forming rftat would mar surface of work. 



ZZ Set cap Iron back for coarse ems [fefijL 
Cap Iran erase to edge (right] Is best for fine 
cuts and smoothing Irregular grain. 




21 Most planes have an adjusting screw 
at back of frog, loosen top frog screws and 
then move frog to adjust mouth opening. 



from the blade edge. This provides 
maximum support for the finely 
honed edge and immediately curls the 
shaving to help prevent learout. Abo. 
shift the frog forward so that thereb 
ju»t enough clearance for the shav- 
ings. For general work, set the cap 
iron about V Ifi in. from the cutting 
edge and position it %% in, back for 
heavy cutting. Be sure to readjust the 
frog to enlarge the mouth opening for 
heavier work (Photos 22 and 23).. 



Blade depth adjustment is made at 
the knurled wheel behind the frog. By 
always adjusting the blade outward, 
the lever mechanism that pushes the 
blade is in position to resist the thrust 
of the cut. However, bump the nose of 
the plane on your bench and the cutter 
will shift forward and need to be re- 
set. Equalizing the depth of cut from 
side to side is done with the lateral ad- 
justment lever at the blade top. Sight 
down the sole and shift lever toward 



the side Ihatb protruding. 

When planing, start the cut with 
pressure on the front knob to avoid 
rounding the comer of the stock. As 
the plane rides over the stock, gradu- 
ally transfer the pressure to the rear 
handle. When the cut is completed, 
the plane should be supported by the 
rear half of the sole. A little paraffin, or 
candle wax rubbed on the plane sole 
will reduce friction for making effort- 
less cuts. 



Scrapers 

W HEN PROPERLY sharped, 
u scraper has u fine Kotik or 
burr shaped on the corners uf both 
Long wipes of the tOoL It's capable of 
removing that last, ultmhin shaving 

in preparation for finishing. 

Begin sharpening by filing the two 
long edges straight and square with a 
smooth mill file (Photo 241, Then, hold 
the scraper square to a fine, fiat alone 
and hone Long edges smooth. 

Hold the blade rigidly to achieve 
flat edges with sharp corners. Re- 
move the wire edge formed Cram the 
edge-honing operation by honing the 
face as shown (Photo 251. 

Next, hold the scraper flat on the 
edge of your bench so its cutting edge 
overhangs the bench slightly and put 
a drop of oil on the scraper edge. Press 
the burnisher against one comer at a 
slight angle to the blade face. Then 
pull it across the edge to draw the cor- 
ner nut slightly (Photo 26). 

Next secure the scraper in your 
vise and apply a drop of oil Lo the edge. 
Then, position the burnisher on the 
edge and at right angles to the side 
surfaces of the scraper. Draw the bur- 
nisher toward you and across the edge 
to begin forming the hook. For each of 
the next three or four strokes, gradu- 
ally tilt the burnisher until it reaches a 
roughly 85° angle w r ith the scraper 
face (Photo 27), 

After the first comer of one edge is 
burnished, you can shape the opposite 



corner and the other edge in the same 
way. When forming the hook, avoid 
using too much pressure—a light 
stroke will produce just enough hook 
for fine scraping. 



To use the scraper, hold it firmly on 
the ends and tip it about TO 3 to allow' 




14 Begin sharpening cabinet scraper by 
filing long edges straight and flat with a 
smooth mill file. Vise holds scraper securely . 




14 Tq create cutting hook on scraper. be- 
gin by holding scraper firmly on the bench 
fedg# and drawing burnisher across face. 



the hook to meet the surface of the 
work. Bend it slightly to avoid goug- 
ing at the corners and push it across 
the wood. If you .see fine shavings, 
you've done the job correctly. When 
the edge dulls, simply repeat the bur- 
nis hmg ate ps described above. m 




2 5 Hortf scraper per pc ndJcu lar ip iTOtte TO 
hone edge smooth, then lay scraper flat on 
stone and gem ly bone away wire edge. 




22 Then hold scraper In vise and draw 
burnisher squarely atroii edge. Progres- 
sively tip burnisher lo 85 angle . 
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Torque? You’ll be lucky if 
it doesn't pull you into next week 
when you put it in gear. 

Cummins turbo diesels. We 




build Dodge Ram pickups around them. 5.9 liters 
of fury that crank out 400 Ib-ft of torque. Which, 
by the way kicks tailgate on all other diesel pickups. 

With that kind of muscle you’d figure you’d 
have to pay a hefty tab at the pumps. Not true. The 



Dodge CumminsTurbo Diesel gets the best mile- 
age of any diesel pickup’ And, it accelerates fastest 
and handles high altitudes best: 

We don’t have to tell you what to do with all 
this power. But please be careful when cr ossing a 
state line, particularly if you’re leaving a 
small state. Make sure you’re not taking 
most of it with you by mistake. 

The tough newspiritqfDodgp. 





SATURDAY MECHANIC 

STOP 

STEERING 

SHIMMY 



BY PAUL STENQUI5T 



A RIPPLE in the pavement 
ahead is a visual warning. 
You white-knuckle the steer- 
ing wheel, and get ready. As soon as 
your tires meet it, a jarring, back- 
and-forth shimmy is transmitted 
through the steering linkage right to 
your sweaty palms. It's enough to 
make your hair gray and your tires 
bald. 

A bottle of hair dye and a new set of 



tires are not the recommended fix. In- 
stead, try a few hours on the creeper 
and, in most cases, a relatively mod- 
est investment in new parts. 

Narrowing it down 

The diagnosis of steering wheel shim- 
my is sometimes the toughest part of 
the job. Potential causes of Lhe prob- 
lem on both front- and rear-drive cars 
include tire# «r wheel# that are out of 



balance or out of round , excessi ve 
wheel runout, a blister on a tire, loose 
w heel bearings, w f orn steering link- 
age parts and worn ball joints. 

When shimmy is induced by a pave- 
ment bump it usually indicates that 
steering linkage parts are at fault. 
Shimmy that is noticeable only at cer- 
tain speeds may be the result of tire/ 
wheel imbalance. 

Shimmy induced by braking can 
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sometimes be caused by loose wheel 
bearings. Shimmy that occurs con- 
stantly may well be the result of » run- 
out or out-of-round problem. 

But none of these are hard and fast 
rules. If, for example, the shimmy is 
most noticeable when one wheel hits a 
bump, jump ahead to the trouble- 
shooting procedure called "Steering 
Linkage Slop, 11 

If you don't know where to start, 
begin at the beginning. 

Tires first 

A common cause of shimmy that is ac- 
companied by vibration ora thumping 
noise is a tire bump or blister. So, be- 
fore we start looking for more serious 
problems, lift the front end of the car 
and support it with sturdy jaekstanrls 
in the jacking positions recommended 
in your owner's manual. With the 
wheels dear of the ground, carefully 
examine the tread and sidewalls of 
each front (ire. A bump on the tread 
will usually cause uneven wear. 

Wheel bearings 

Because some of our other checks are 
dependent on proper front wheel 
bearing adjustment, and because a 
loose bearing can contribute to a 
shimmy problem, it’s important to 
make sure the bearings are okay be- 
fore moving on (Fig, I ), 

To clean, adjust and repack the 
front wheel bearings of a rear-drive 
car, remove the grease caps by grip- 
ping them w ith sliding- jaw pliers and 
rucking them back and forth slightly, 
Then remove the cotter pin, castellat- 
ed nut lock and outer bearing. 

If your car is fitted with drum 
brakes, attempt to remove the 
drums. If they won't budge, use a 



brake adjusting tool to back off the ad- 
justment. You'll have to lift the self- 
adjusting lever away from the star 
wheel with a small screwdriver. 

To remove disc brake rotors, sim- 
ply disengage the caliper assembly 
and suspend it from the steering 
knuckle arm with a piece of wire. 

With the drum or rotor off its spin- 
dle, use a h-in. drift t o drive the inner 
wheel bearing and seal out of the hub. 





Take care not to catch the edge of the 
bearing race with the drift. A few taps 
should disengage the bearing and 
seal. Clean the bearings in solvent 
and check them carefully for signs of 
pitting or other surface damage. 
Clean the races inside the hub and ex- 
amine them as w'elt. Some minor dis- 
coloration of race and bearing is okay, 
but any damage U grounds for re- 
placement. 

To repack a wheel bearing, scoop 
up a handful of wheel bearing grease, 
cup your hand and push the side of the 
bearing cage into your palm. Force 
the grease past the rollers and contin- 
ue until grease oostes out of the top of 
the cage. Then rotate the bearing and 
do it again. 

Reinstall the bearings with a new 
grease seal. Assemble all the parts 
carefully and tighten the hub nut to 
about 10 lb, -ft, while rotating the 
wheel. Then back the nut off and re- 
tighten it with your fingers. Position 
the nut lock slot so that it alignB with 
the hole in the spindle and install the 
cotter pin. End play should be almost 
imperceptible, about 0.001 to 0.003 in. 

The front w'heel bearings of front- 
drive cars are not serviceable or ad- 
justable. If w'heel looseness and/or 
noise indicates that a bearing has 

2 With runout gauge, nwwn radial 
runout with lire warm front short drive. 

Also measure lateral runout {see text}. Then 
demount tire from rim and measure dm 
radial and lateral runout at tire-mounting 
flanges at Inboard and outboard sides of 
the rim. Don't try to measure runout at the 
edge of the rim. as It has no effect on total 
rim/tire runout- Don t try to remre tram 
center of rim, without demounting tire. If 
rim shows emeu runout, sometimes tire can 
be routed relative to rim W. otherwise 
rim or tire must be replaced. 




MS 



POPULAR MECHANICS • NOVEMBER I W9 



FMHIUSiGAliMfrHOi 1 



SATURDAY MECHANIC 





■ Torque wheels In an alternating i^emto Avoid wfwef Of ftiAdtnonton. Check your 
owner's manual ffte the correct torque ipet 



failed, the bearing assembly must be 
replaced. Special tools are required 
for this job, so you may want to dele- 
gate it to your mechanic, I f you do de- 
cide to do it yourself, you'll need the 
factory service manual for your car. 

Tires and wheels 

Now that we're certain that the wheel 
bearings are in good condition and 
properly adjusted, let’s check those 
tires and w heels for radial and lateral 
runout. Radial runout is the differ- 
ence between the high arid low' points 
on the circumference — the tread 
area— of the tire. Lateral runout is 
the wobble of the wheel and/or tire. 

Before making any measure menu, 
drive the car a couple of miles to elimi- 
nate any temporary flat spots on the 
tires. Raise the front end of the car 
and support it on jackstands, follow- 
ing all normal safety precautions and 
using the prescribed jacking points. 

To check for radial runout, you'll 
need a runout gauge, which is nothing 
more than a dial indicator with a 
wheel on the bottom of its stem. 
Mount the indicator in such a way that 
its stem is perpendicular to the tire 
and its wheel is in contact with the 
center of the tread but in an area with- 
out grooves (Fig. 2). 

Slowly rotate the wheel and tire. 
Radial runout of more than 0,0*50 in. 
will usually cause shimmy or shake. 
Sometimes, 0.045 is enough. 

Now check for lateral runout. Place 
the runout gauge with the stem per- 
pendicular to the tire's sidewall near 
the shoulder. It must be in contact 
with a smooth area all the way 
around. Rotate the wheel. Lateral 
runout of more than 0,080 in, could 
cause a steering shimmy. 

If either of these measurements are 
out of spec, remove the wheel in ques- 
tion and dean the mounting face of 
both the wheel and hub. Rotate the 
wheel a half turn so that it will mount 
in a different position. Remount it, 
torquing all the wheel nuts down to 
spec in two steps. Torque in a cross 
pattern as indicated in Fig. 3, Lube 



the threads and chamfer with motor 
oil or antiseize compound. Look for 
the correct torque spec in your own- 
er’s manual. Repeat the runout 
checks. If the problem hasn’t been 
solved by remounting the wheel, 
mark the point of maximum runout on 
the tire, wheel and stud (Fig. 4). 

Then have the tire removed from 
the wheel, remount the wheel in the 




• Before removing tire to check wheel nirv 
out merit It relative to both wheel and htA>, 

same position relative to the hub as 
before, and measure lateral and radial 
runout on the wheel itself in the posi- 
tions indicated in Fig. 2. If possible, 
check radial runout on the outboard 
side. If wheel design makes this im- 
possible, check on the inboard side. 

For steel wheels, radial runout 
should be no more than 0.040 in. 
while lateral runout should be no 
more than 0.045 in. For aluminum 
wheels, both lateral and radial runout 
should be less than 0.030 in. 

■ If either runout measurement is 
excessive with the tire mounted, but 
wheel runout is okay, replace tire. 

■ If lateral or radial runout was ex- 
cessive on both the wheel and the tire, 
install a known good wheel and check 
runout on the wheel again. If it’s still 
excessive, the brake disc or wheel hub 
is at fault and will have to be replaced. 

■ If runout is okay with a good wheel. 



installed, remount the tire on the 
good Wheel atid recheck. If runout 13 
now within limits, your old wheel is 
defective and must be replaced. 

If the wheel is within spec but 
shows some radial runout and radial 
runout was excessive on the tire, you 
might be able to effect a cure by re- 
mounting the tire in a different posi- 
tion on the wheel. 

■ If wheel radial runout is greatest 
near the original chalk mark — the one 
you mad e when you checked tire run- 
out — remount the tire 180* from its 
original position and. recheck runout. 
If it's still excessive you'll have to re- 
place the tire, or have it trued on a 
tire-truing machine. Unless the tire is 
almost brand new, this will probably 
remove so much rubber that you will 
be better off just replacing the tire. 

Once you're satisfied that your 
wheels and tires are true and free of 
bumps or blisters, have them dynami- 
cally balanced. A bubble balancer is 
not an acceptable substitute. 



Steering linkage slop 

If you haven't located the cause of 
your problem yet— or if the symp- 
toms Lead you to believe that the con- 
dition is steering linkage related — it’s 
time to crawl under the greasy side 
and check linkage parts. 

Your car is equipped with either 
rack-and-pinion or parallelogram 
steering (Fig. 5). It’s easy to tell 
which. A parallelogram linkage con- 
sists of t wo outer tie rods that are 
joined to a center link on one end and 
to the wheel’s steering knuckles on 
the other end. The center link is sup- 
ported by an idler arm and pitman 
arm. The pitman arm is joined to a 
frame- mu unted steering box. 

A rack-and-pinion system consists 
of nothing more than the steering box 
itself. This long, tubular component is 
fitted with bellows and tie rods at 
each end. The tie rods are joined di- 

KACK-ANQ-FlNlON STEERING LINKAGE 
STEERING SACK 




PAEAUfLOGRA-M STEERING LINKAGE 



V Parallelogram front -fleering jyflern has 
more moving pare, more placet to wear Out. 
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redly to the steering knuckles. 

After steering linkage repairs, you 
should have your wheels aligned at a 
shop equipped with a 4- wheel align- 
merit machine. Some repairs may 
change the alignment angles. What's 
more, the shimmy problem could be 
partially due la misalignment, parti c- 
ularly because misalignment can 
cause the linkage parts to wear pre- 
maturely. 

Idler arm service 

To check the idler arm of a ear with 
parallelogram steering, grab the end 
of the idler arm that is joined to the 
center link and push tip and down as 
hard as you can. It should move only 
about ’/* in. or less t Fig. 6). An idler 
arm that dunks a Kt in. orsoisa classic 
cause of violent intermittent shimmy. 

To replace a defective idler arm, re- 
move the nut that secures it in the 
center link. You'll need a tie rod end 
separator— commonly called a pickle 
fork— to disengage the idler from the 
center link. You can purchase one at 
any auto parts store fur a modest 
amount. Disengage the idler by driv- 
ing the pickle fork between it and the 
center link. 

Next, unbolt the bracket that joins 
the idler arm to the frame. Install the 
new idler, tightening the bolts to the 
spec indicated in your factory service 
manual, probably around Mo lb. -ft. 

Examine the hole in the center link, 
[t should hr tapered and uniformly 
*hu)>ed- 1 fit's out-of-round or gouged, 
the center link should be replaced. 
Once you're certain that the center- 
link hole is okay, insert the rod end in 
the center link and reinstall the re- 
taining nut and cotter pin. If your 
idler arm was attached with a locking 
nut, purchase a new’ one. Never reuse 
jam -type locking nuts. 

Tie rod end service 

To check the tie rod ends of a parallel- 
ogram linkage, grab the tie rods and 
shake them vigorously. The rod ends 
should not be preloaded, sloppy or 
loose. Even a new r rod end allows 
some horizontal movement but little 
or no vertical movement . Examine 
the rod end dust boots carefully. A 
tear is grounds for replacement. 

With rack -and- pint on steering, 
check the bellows boots for cracks, 
splits or other damage. I f they're noL 
in good condition, replace them. 
Check the outer rod ends fur loose- 
ness by shaking them back and forth 
as described above. Tn check the in- 
ner rod ends, squeeze the boot and lo- 
cate the rod end. Then, with cine hand 




on the rod end, push and pull on the 
tire. If the rod end feels loose, St 
should be replaced. 

To replace any of the four tie rod 
ends on a parallelogram linkage or the 
outer rod end on a rack-and-pinion 
system, remove the nut and cotter pin 
or locking nut from the rod end stud. 
To disengage the rod end from the 
center link and/or steering knuckle, 
dri ve your pickle fork between the 
rod end and its mounting point. 

Before removing the rod end from 
the link, check the overall length of 
the link. On parallelogram systems, 
measure from the center of one rod 
end to the center of the other rod end 
(see lead illustration). On rack-and- 
pinion linkages, measure from the 
center of the outer end to the boot re- 
Ui ning groove on the inner rod end. 

Once you've recorded the measure- 
ment. loosen the rod end damps used 
on most parallelogram systems or the 
locking nut used on most rack-and- 
pinion linkages and unscrew the rod 
end, Install the new rod end h tighten- 
ing it until the rod length is equal to 
the measurement you recorded. 

Checking ball Joints 

The steering knuckles of almost all 
cars are attached to the control arm or 
control arms with ball joints. Most 
cars with strut -type suspension have 
only one ball joint. Most cars with 
dual control arm suspension have two 
ball joints. 

Checking ball joints used to be a dif- 



ficult task, but because most cars are 
now r equipped with w'ear-indicator 
ball joints, it's now quite easy. To 
check wear-indicator ball joints, the 
car must be on the ground or resting 
on ramps. (If you find that your car Lb 
not equipped with wear-indicator 
joints, refer to your service manual 
for specific instructions on checking 
ball-joint condition. ) 

Tw r o types of wear-mdicator joints 
are commonly used (Fig. ?). Both 
types utilize the grease fitting as a 
measurement device. On the most 
common w r ear-indicator joints, a col- 
lar protrudes from the lower surface 
of the joint and encircles the grease 
fitting. As the joint wears out, this 
collar gradually sinks below the sur- 
face of the joint. If you can see a collar 
around the grease fitting of the ball 
joint, but it's no longer protruding, 
the ball joint should be replaced. 

A second type of wrear-indicator 
joint is used on some vehicles, includ - 
ing late-model Chryslers, With this 
type, you can check the joint by at- 
tempting to wiggle the grea&e nipple, 
orZerk fitting If you can move it with 
your Tingers, the joint is worn nut. 

Ball-joint replacement is relatively 
easy on cars that have riveted, bolted 
or acrewdn ball joints. On cars that 
have press-in ball joints, including 
most GM makes, it can be very diffi- 
cult. Because the procedure varies, 
you'll need a service manual You'll 
also need a ball-joint separator (a wide- 
slot pickle fork), and jack stands. 

Read all the instructions in your 
factory service manual before you de- 
cide to attempt the job. You may find 
that expensive special tools are re- 
quired. Some of these, like the ball- 
joint press required for press-in 
joints, may be available through tool- 
rental outlets or your auto parts 
store. 

For less-experienced Saturday me- 
chanics, ball-joint replacement is 
probably best left to a professional. Hi 
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and training you need la mrun mftne^ from day uni 
All wo ask Iron* you is an entrepreneu rial sprit and an 
lip-rititii InvesitnEfil w small I quicfcty pays le r itSeft! 

S§tm Of call tor your FR££ Uminwss (hnmr* Fact KM 



Fglry-Hflliaw Q>-, lam Equitable Rd.. 

Dipl . &M34 , Kafli a I CHty r MO 64 1 Zfl 

LJ rESi l *anl to know more atari how i can 
suoCHdd at my own sharpening business. Please 
SMif! me my FREE Business Pwner^ Fhri Kil 
(The?? s no obhganon and jiq salesman wii. call j 



5laiB 



Ml CHl mow Nun dm 





Cef’s Go Flying! 

Experience your first ~~ 
flying lesson on video, 
and win this fabulous 
$120,000 PIPER ARCHER III 



Soar Even Higher! dit/orii wih King school Pmatc kioi 

Video Exam- PneparaiiCHl Course Includes everything U takes to pass 
the FAA Private Pilot Written Exam. 

YnuH learn in Use comfurt of your twn home as the uorld's finest 
aviation video instructors take you from ^zero time 1 " to turn] prepara- 
tion fnr jfour FAA Private Pilot Wriiicn Exam 
Yout complete King course coniairw: six 2-hour 
u pcs, 204- page course book with detailed unics, 
every FAA question and answer, practice exams 
and graduation CTFtificatc-cvvrylhing you need 
to make a top pacing grade! 



ONLY 

* 99.00 

|Z CP SlnpfMlQ 
ncium UfM 
LJllEkj^Awff 1 'Tom 



Soar With The Eaglesl If you’ve ever dreamed of soaring 
with ihe eagles . . . imagined yourself enjoying the abrttiuic freedom 
of flying -Ac n the time lo take that first step is now. 

Exciting action video put* you in the air, il the 
contrail, experiencing the joy and exhilaration of 
flying! Explains everything involved in learning to 
R>. from Hirst flight to license { Including the sur- 
prisingly low cost la learn!) Plus . . how you can 
lake your first in-flight lesson for only S251 



ONLY 

* 24.00 

Wjjs * 3.00 
Shipping 



ORDER TOLL-FREE 1-800-854-1001 






lfcmr ordtf UAiInmaUcallv cmen. you la King Sctmnh K Tjke-DfT SwccpwaSca SO win 
[be bearidully equipped Piper Archer II airplane Far details on c me ring wilhnul pur- 
chasing. send i Mlf-addit^Md tudhped JLQ envelope w King A^rienucd Sritoah. 



Accc-lETLlcd Ground School* 



3K40 Culle ForTunjRlu * San Dirg.fr. CA 92123 






tv ULTIMATE 
Twrwj 

V-8 

efcM tnlrfl, [1U 

ApphfRtff Pwh I" 
Irllvrv m ■>!# 1% f?]V- 

Iftlij 403 




ISO Ofiggi Ave Brooklyn, H. Y. \ 




PAV FOR VOUR HOBBY! 



WilH WUllu a rww EAGLE H Metal Detocl or 

OnboarU Mmprier - simple 
outside, comjjteM insole 
Ignores i link IAe mils and 
pulllabs Find coins, rings. 
vjJbriAn FfK lun 
and profit 1 
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f YOUR OWN SAWMILL 

r Models To Choose From 

syv direct 



^Ujii nrjiona cell Ot7) J71- 1542 ■ 
44 ja.T ge calalog or use 
k^Jt yg%jr MasierCartf P* YtSA Jk 
La orcTer Our 50 -minul^ K 
EfemonslialiOrt viCteo-$lO OG 
WMMrMnwPrcjduai. Inc * D#p* &W 
fil GflW lQlhSl IrtijLjnapi^i IN*62H-2*3D 



Worlds 
Largest 
Manufacturer 
Of Pliable 
Sawmills 





MOLDS 



CONCRETE MACHINERY CO . INC 



I P.O' Box A99. Hickory, NC 28603 



for making Omamanial 

Concrete 



Bw* a»Ul Aluminum 
including oms^ 4^5 designs, 
prices and produG-iton trade 
wcrels Iron Ih* wand's 
unjust mold menulflcrurw 






SATELLITE 
TV 



JlrUif p AmtifrtgfY S/iHflrtj 

QAH TUHDlNK 

JET ENGINE 

WW® ii 

Fuim **K»|1«P -or Kan 
'■leiiimlil} Vma* 1 ' d«wl*#* » H.f. MHl P^Ml 
Hi‘l*uiriT«lin#eP hounraah, iiu#4-n1ii M-iiniina a-nd irriualrl- 
mi aria I'niir ■■ha am -fe* m*Uf ClitHnu I "(hi wl'l* iitllllrtf 
««Krp#ilt. rmr umr mn *t+*\ 1 FKLna Hn-la , rr.'dQai ura. 

■ tE i Plil l ilM — imlj.lNWHlil INS* ^rhl«»l Ulm—iaLwii. 
‘ - "‘a,. PfIh tii-fri Ha, c.o.e, 



I? 



ill! if nwHrLali p«N pHmm. 

UVOY SCIINriFiC 



iihta «e«iea. 







NOW! Get in on the 



REPAIR! 

Work part lime, full lime 
right nt horns -wo 
You «v#ry step &f 

Na doubi it . is a smni; sng ma pro. you can cash 
■i (in Ihe huge UenuMt lor cu^lifien men in- om? or Arror- 
i USEIS1 ^ rtuff mg mduS'rn?. You 'll bn a.b*e id cgmmfrut 
lop hourly rales 01 fiam 525 ati 10 £3fl go pc? hour — and 
ihalsjdsl for tfber A simple lune-up emn* is mutn as 
S-i9 95 For Jess man art hours Mirt r Jhd pans, engines 
and sccessones win add eve?i more to me profits 
Plant? of business waiting for qua! If tod men. 
65. ODD .ODD Small Engines Ate In Use Today 1 
That's me o-iiici^i touni horn me Engine Settee Assn 
and one mihion ne-w engines are being buih each rngnih 
With lully accredited fatoy-Feisaw Irammg you can soon 
tr-av’d chd- shells a id knfl«nedfl& to matte log money ser- 
vicing thE-sE angem;* People will seek you c-ul and pay 
you well ‘n Fi -e r v i c □ •■hr- r lawnnnjwflrS. liflflTfi EdgurS 
power ra*es garden maulers chain saws muiibi^es 
sncwmoEiiles aeoE^alDrs grafts paint sprayers 
snowbtowers Ihe list is almost endless 



Proleitlenal Tools anti Iquippiml. PLUS I N P. inpino 
Ail YCUfiS TO JtEEP. All *j hp Ectn Cofi 
NO EXPERIENCE NECESSARY! 

you don l need tc be a bom mechanic \y haw any pngr 
experience. You can masief rfiis pioinadie trade ntihi at Home 
m fl*jr sparesime Lessens are lolly iMusirared m deal yew 
can t go wrong and *Mn our mrrous team by floifiq nreihot? 
you oel practical hands -en eipene^cc We also show yuu 
now m net business what ia change wiiaie 10 gut suftiiiss 
wholEs^re all the .nsidc treks or ihe n*!te yi>j ncscfl is 
aisue success ftjhr frwn ihE start 

Sand far FREE Fads - Do It TODAY! 

NO Obligation -NO Sale A man Callst 

Y*t u rr i A mrtifmtf frjrQtrifpUHH fhu *Wi'r U* kV ftmv 
i'Ttwfv | , rriu i fjk A>rjrrJ f^ir 1 .•t&tfh k r/W rh\'\i Mi iJA rjurir 
\r*tir mctrnw in i| lunh-pn*ht bit HHW nf I, rij Aiti'fl 

JuaI JHl in jTJTif .'iTTri . 1 rmtpofi Mnw (nr 1 end pfHtruni 



wrfft nitmf 4 rtd addresfi ie rwti w fail 

Jn rrium mraiT 



PUSH COUPON TQDAt 

Fatoy-Bttubr In itlruti 
GDaiEiiuiuiMunu 
1 5l 740 



FREE 

BOOKLET! 



KifliiaCHy, Hn. Mlid 

Tfqley-delsaw institute 

_ Ml Eqiritibii Ha.Dwt.Sl?^ 
N Kinui City U&. G* 1 2 fl 




_ . YES, CIbjsl* send rhn :hc FREE Ifficiklei mar jwes 

I full del ails aPeui sLajlmg my uwii tmsin^s in Sntall 
| Engine Regmr I jnoei stand r Use is Rg Onligatigr M 
I IM no Sakfsxnaii wnl mi bn me 



NAIdE 



jj ADDRESS 



I Cl nf 

I 
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GIANT CUCKOO CLOCK 



BiMCb For si: GwUDO C'OZh l*bm Wilt 
GWtrtiny U*M n| dang, hand cirvM 
Vlfead, kjJkj b'KA hcifws Einu wwv and 
E«w hurling vwi 31 * tiffih, 
ia T «ut, kna ibim, iiTOppd 13 - "ugh 
I'vriifen^rwEiJI.Utfppd S*r40h*tfc 
w money oravr \o Cudkao hMirhutenaJ, 

PC firs Alnw*4 

*H 50f tWIvery 



wumsflS iHtwvlfciFK mr. -ML^Hdam - akpwh anu un 



am • -w- ntrd *■ 

“Du ff-Fi. u rUHl Mil- ‘ FlnlWwf CJUeU "P- -*fch3 F.I-- hir-i 

Mamn 

Street 

City 

St Ate Zip 



EMFEttOEt 

CUK'K ( t >M I*VN 1 

World ■ L-nrgnfMar j!i 2 xhuPfir □hGr.nndl'kPiHr Cine* Kill 
PwH 3 3Ct £r»wrif Irxlurrlh* P^m 
Fairtiupa Alateumo ;K$;U * Phorir r Sfl5-1f5fl-3ai£j 



Wnsh'( eorrm-gfl m y 0y ipkp '(j#n pH. End a 1 b II mo 
Irtto S-nrvd (ft #5 plus t2 M SAH tor l2pc 
HandyifUn aal or tall loll lr*a 

1 - 800 - 678-2552 



DfRECT CLOCKS 
AND FURNITURE 



Do -It -Yourself 
Kits or Assembled 
and Finished 

i Gfiinfjrflthfci Clock*. 

Man lei find WflM Ootfkl 

* C^ta^hfli*, Chain . fable*. 

Chaus.DeHks nnrtBii^re! 

■ Solid 3/4 HirttkWflinyr 

Cne^y, or Oak 

a HftflCWflV Ou-rililV 

* SbNd Sr B&ft Wffll Gft i man 
Movements- arid Dial* 

■ Mc-ney Back Guarani tt 



f DEALEfi/DISTRIBUTQR" DESIGN PATENT PENDING 1 



INFRARED SENSOR CONTROL 



INDOOR I OUTDOOR. C^tiet it no wits 
Light, t v Alarm, Appliances etc. 



Sue 4 V k. 3 w Mu iihis cknywbere 
lBfr 1 DtlfCtion FtHhomis ftt.pffnmEiC3il 



Moffi J e ngmes Y 2y Moafii avaiiaDH! 
WiPOIT INC., % Pea« Portal. 
Blaine, WA. 98G3G ttaa (*uh shipni'igi 



Men 



WORLD'S S£ST 






So-’ 

FOREVER 

Peg Hooks 




ear 

Hi 



HOT SQUIRT 
CUTS 
THE CRAP. 

-i 



Nalhing cm am liki hot witor . And lurthtnj 
bul H-ol Squid :M givei you trot wiltf 
Cleaning tor your windshield This unique 
neat m taaitgi uaft ilka* the fiaaf-nni 
(hi I In id - and Irani tori il to your window 
w#ihar llu Id Jus I till your washer button 
and y«u r wtpir* dean pr ds-ici Inttxtlly. 

InsUHs in mlruCfla — 
ivfrylfiliig't In Iha 
Mil JliTl two H3 V 
cajuincttani 1e im 
twaiir hnifl and 
praihei nm tut* 

Guannieert not to crack or pontage your 
*ifl dtftield or pa ini Order today im «i*hy 
S 17 99 pint 5? i hip ping ind handling 

■fjot^ulrt ‘ 

2 1-800-356-8356 “ 
In Colorado call 303-375-9590 




Enlarge Project Designs 



Craft Projector is Simple! Fast! Accurate! 

fated* on to: Drawing. Graph ft Tracing Caper , Wood, 




Ad|-j aljblfl I ii-ii5 anUrgsi Uy Jraclidan* up lO Ph Eirhoa P Dt 
ih* Jlr* yey vingh' Copy unlimllrt tor ctaft daaigna 

Enlfifg# dQR'U-ni. (WncftiSfl | 1 M| l|ln, ktndBCaHte. 

phalDD. niidc-i, doaipna On cai-'u EL"d j ptHwiflry PfCjMIA ih 
*MKl colon Dour nql 4pmR4« priQinAl Semple mRlruc- 
i'r>E5 tlkw* rv>j±ah£)id current iMf BO will bulb 5and 
319 9 ^ p>mi S? SS shipping 3^ bar nore>- b^H guerrytlt^ 

*** "l ilt IHQf 



CABLE TV 
“BOXES” 

Converters — Descramblers 
Remo te Coni ro ts — Accesso ries 

* Guaranleed Beat Pfiteji * 

* i Vnr Warranty — C O D a * 

* IIMBHMH t Shipping « 

* FREE CATALOG # 

fair Qf Wnt* 

TRAN 5, WORLD CABLE CO, 

i WJ 1 1 tciirt SM<t* 1H 

Mnnii. Flur.de 3JT«6 
1IHF44M133 





0t; V ONE AND H/E1L MAKE 
VOL/ A N EXCLUSIVE DEALER 



max^tr'ATV 




I?! 1 n-nurs ukf in J uuer, iFVuk 



CalJ TotUFree 1-600-255-2511 

I Fr-Qiri anywhere hn the U.S. at Canada j 

Recraarives Industries, Inc, 

60 Depoi Street, BuffaJo, NY 14206 



Glare Cutter 

Reduce night-driving glare with 
Glare Cutter fm ** mtsa 

GlaracuHoi can rrjdupe 
□urt tam Dncomng car 

bf up lu Bcm when 
posrhened cn ih€- msaJe ar 
iVi^dshtekl «fflh 3st*eiioh tup, 

□Sara Cufter i? ter pogpifl 

n #a dn vfl art ngffl ^ «dei 

iMHbp** wng havB ip- 

E% 4 ang h *1 cr k»bog into dilute 
olhHPg^ 

To order (Stare CuHik bend 

(9.95 H KPsuilpcMnsiSTi 95HcSbp«i P^six* DepL 
PM 2te5 Atoonqtjin Ave. KV^lIQI Tfl order 

Uyptona^Eia1^^(KM)339'i«e Oeitwlnqul- 

rt«a wb+okth? SMifiacttor- GuriPtescr 




, ( SPEEDMASK ) 

r V. mnuntwngvitteiigMUMT J 






Pits An End In Helmet Raisiig 




V. 






Cut Fuel Bills 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

¥i>y don't 
ne-&d lo 
sacrifice your 
Fireplace's 
appearance 
or lha delight 
of an open fire to 
be Energy efficient 

For Fnfre I nf ormatlori and Delcllt Wrtle or Call : 
FIREPLACE HEARTH AID 
tOB Reynold a Dr. - Franklin, TN 370B4 
Phone; 1 '#00-741' H EAT 

{016)790 1609 NPM 
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BEFORE If your closets look ilk* lhi*_ your ward- 
robe is in unorginizsd mm! 



AFTER: WHi> Mpgiq Hanger;* your drool will look 
ikfco Utlt»„ end yeur wardrobe win bo 
organized end wrinkle fra#? 



Quadruples Closet 
Space in Seconds! 




UTEP 2. 



Using nidSn&ry hangera. 
hook on yatir garment* — 
up to five article* on each 



Magic HangeiTM. The rugged 
reinforced nylon comtTuc 
tlofi la made to hold even 
the heavletl garment*! 





STEP 3 




Just ttieaae one of the large 
hooka and like magic you've 
Increased your closet space 
by 400% without spending a 
fortune on those expensive 
closet system* . It's like ad- 
ding an extra closet to any 
room I 




This is the same revolutionary Magic Hangenu syslem thal is sweep 
log the counlry the same incrediWe space saver you've seen national 
ty advertised B\w during this enormous nationwide publicity cam^+gn. 
U s Buyers hetvvpdi giving mem away For ihe unbelievable price o* 
rust For a set of Kfi (I h*fs jusi 50 c each) IF you respond to this 
ad before Midnight, Dec em tier JO, 1919. 

So why waste mjrwfreds ot dollars m e*pe*ts*v# hard So install clasel 
systems* With Mage HangeriM you'll quickly and easily incmasa your 
closet Sfl^ce by 400 % Each Magic Haugen* is covered by me com 
jiany’s exclusive one year money back guargetw Them is a hmil oi two 
? 2 ) sels p*r address at this price, but il you respond early enough, 
ftselore December 25 ). y&u may roquesl up to Ian sets 



MAIL BEFORE DECEMBER 3(1 T H 
FOR THIS AMAZING OFFER! 



yrc please rush me sets of Ihe 

■ amazing Magic Hangers (10 per set). 




□ 



£ 

fl. 



□ 1 set (10 hangers) $5 plus $2.50 Pin (total £7.50) 
U 2 sets (20 hangers) SI 0 plus £3 P&H (total £1 3) 

□ 3 sets (3D hang.) $1 5 plus £3 50 P&H (total $1 8 50) 

□ 6 sets (GO hangers) $30 plus £4 P&H (total £34) 

□ 10 sets (1 GO hangers) £50 plus $5 P&H (total $55) 

Viyfli ifll ffitlfcqtf- IChre* fl"*l 

r Caih U CNeh Cl M(HiE-y OrdBF 

P vim □■MaaL&rCard 

Cwii * 

Eipif#tk1r- / _ 

Print r+BiTir t — 

AdrD-r-q-ST- — 



3 

i 

£ 

•i 



Gil* 

Sl^e 



MAIL 

TO: 



■i- 



Zip 

U-S. Buyers Nelwork, ClBpL M2Z59B 
One American Way, Roftnofce, VA ZA016 

AQ\t, me, T9M. |»»fJ 



j 








•row SURPLUS mu t l 

Battlefield A 

BINOCULARS -tit mu Pi 



MjXpO pairs or aging oam-drieid binoculars each 
aqipped with porttrfLi 7X lanses deigned For iht 
rauphwt comUar cendHiana guaranies tnuood con- 
iHttwv flow open l&f salo id public wHh first cwne ■ 
ftrsi mvv basis. Send 111.00 pius Ef-5n lor 
Shl(ipirtfl. Duo Id limhid siwl^ NO WQftE THAN 3 
PtH OflOEfl. NO 0,0.0. Smd etock or M-0 ID' 




DEFENCE SURPLUS DEPOT 

QIVISfeQN i dC. 

4707 M PECK RQA.D 
EL MONTE C A 91732 





4 mur wood logs fihruwn in in undflhllv 

damp from th*j groynd, a hav*n Ic-i CJ-trapp- crawl- 
fcnn “C rillfl-raT Now t d(Hl-yo«rietr wood r«.fc le fll 
your individual nrada KM Iraludsi msial traces, 
lufEfwara and Instruction!. You Supply tho wood 
dwwndha -an Ihe size risk, you #snt 
MILK IfM g/iipplnp £ hendllnp 
Mall eftdtk or menay order' to: 

American tf siding 
KJ25 H. HWV. 75 
Coratoprui, Tint H1 10 
Of dll ( 214 | ( 71-2915 




€ CATHEDRA LI T€ 

domes 



■ Bio Ufkros tor lbs oniur-bui-iv 

- pri-irtLjuJsJ prtff 

* Of* tft* J£Uflkftr el Hum 



1 M?r C- tf Fv M ^tf f -ru itt 
- ]DH - hCf% mfur fan ^ 



Send S8.W teoN fa. 

SCATHCDRALITC DOM €5 

1 207 E South Si. . Orland . C A 95963 
PhUfit! [916} 655^160 FAX’ (916} B65-71 &4 







PLANS 




Maaler Cnibnun Toolboxj This TOOL- 
BOX wifi OTgiLrtL£(? r protect your ttwb iind 
add a touch oi class li> arv workshop. (Di- 
mensions mv a X 9Vj" x 12W) Built with 
cherry or walnut wood, styled with brass 
Lemurs maps *md lock 

This solid wood toolbox will last tor genera- 
tions and become p family heirloom, 

Plans include step-by-step instructions and 
materials list (PL-1826 $4,95) 





Send your name and address with 
' check or money order payable to 
POPULAR MECHANICS- Mail to: 
Popular Mechanics, Box I0l4 r Radio 
Gty Station, Mew York, N Y, WIEU 








Call torjH 



120 page, full 
color calafag i* packed 
With dvtt 4.000 nrw and 
bMi-Brilinrt wo odworki ng 
hit* At books. 
Oar idd?* It bit, t»l Got a quesilrm 
about the rtjiJit rooJ ft*r the Job'* About 
sbikrprnlpjH7 Nml hrlp wUha pro|m?Ouf 
r*|ien EeclinlL^I rep* air jus I a frw phunr 
jtiII nway 1 Tt'saJl pan of WoodrraJV* srrvlcr. 

Call free 1-800-225^1153 Or wrlEr 1 




WOODCRAFT 



pi PM 1 19 , Wocwl Cnunry ftrk srJm 

k UOI ItiHti. J^rllfntoUflL WV 25 to I 




D-r ftfita. ’ 

Gftra E Tool CampaffjFtrn 

Pti Box 600 . G -elivUto. NY U 0 $&-QGM 



jpp^ - m Chain Saw 
Sharpener 

Now you can accurately Ahaipart font 
chain saw to protasatonat standards! 
For tree Full-line eafafog or to 

1S0Q-UV-SHARP™ 
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Do-It-Yourself 

Videotapes 



nils Old House 







Make home 
repairs easily 
with this tape 
by hosts Bob 
Vila and Norm 
Abram. Among 
the topics: re- 
pairing a screen 
door, tiding a 
faucet, install- 
ing track light- 
ing and trim- 
ming a door. With 
(he cost of home 
repairs these 
days, you 11 save money by doing them 
yourself. $27 r 4S (includes shipping) 



To order, send a check or money 
order to Popular Mechanics. 
Dept. MART, Box NJM, 
Radio City Station, 

New York. NY 10101 - 

Please specify VHS or Bela. 

Murchifltt^i li ivi'SIxdllirp Cif Hf Afil * 1 *jw rlwi 

: ditvtifin csf Thf Hcunrt CnrpPTAbnn l^^S-7 Tlw 

e nfpftnmxi 



Last Chance Garage 

Learn to do 
basic auto re- 
pairs and spare 
yourself costly 
trips to the 
mechanic. See 
how easy tl isto 
change your oil 
and filter, flush 
the radiator and 
lubricate the 
suspension. 20 
topics in allf 
Buy it for your- 
setforasagneat 
gift for someone else. $27.45 f includes 
shipping) 

Furniture Refinishing 

Take that old 
piece of furni- 
ture and make i [ 
look brand 
new. By follow- 
ing the three 
main steps out- 
lined in this 
tape (stripping 
away the old 
finish, preparing 
the wood for 
the new finish 
and applying 
the new slain 
or varnish^ you will expertly restore 
your furniture to its ori^nal beauty 
S3 2, 45 [includes shipping f 






THE ONE THAT REALLY WORKS! 



PROVEN EFFECTIVE 

BATS. SQUIRRELS. ETC- 



guaranteed TO 



IHDUSAN&S 
HE NRI sneers 
REACHES mu 
FLEAS GONE 1 



UL LISTED I 42 J 9 



SPECIAL PURCHASE! 

oSlt $1077 



This, is Mi . nitr^ianLc device lancr by i fi« 
Carifldian Ag icuiitftia Deparimpnl Tor sale \i\ 

Car^-sa as a raBtfieni tor ootn tits and mice ( PC ? 
ACT fifty -196/4]' This - dfTd not My cheap’ 
imisation - it maae by lhe maitutoctinar wtoq 
nized with membership 1 b thE Nal-onal C^: 

tffll ASsOWNDn Arm mis h im. pen rapetty put 
has alwi p ffl'flld a FULL 90-J3AY UNCONDI- 
TIONAL MONEY GACK GU A MANTEL tested .v-rj 
assembled in me USA 1 



WARNING! If You Pea* 

Nothing E tee. Read ThisT 

Dari I corrluig- o u r lap-rgled Ul 
iRASOh'C P«il tfElDd IM 

JSM*Bfd n - ifi US* by Some T#cr 
ruddy j f! LtoSCrtC dfiuKK v**! h JTICM non A(yh 
rrtg, che® inubap urli&ed elsewhal* >.r Plan £ 10 ' 

oue ULtlWOWC PEST rePElLEb pa-anlsti pu uFt 
tost. ahctdadK pe?l j e 3 elung capa&lly jnd m aadssd du 
StkEay uncanOilKFiti money-bac k guarnMw 



.'-. l I plug rl 
and. wjhEh 



OEfln VERMIN IN TRAPS A HE DISGUSTING 
BNDPfl3$DNS ARE DANGEROUS 1 



Hm DRIVE UNWANTED PESTS OUT OF YOUR 
HOME SAFELY - with DdwtfTur bulling u;tra- 
sonlc aound that only thfc pHis can k&af. it y&y 
tevs .i pra&iinn with mice rats and r^hti un j 
wanted P651S. I lie ULTRASONIC PEST REPELLFfi 
repel trum slam rag immediate:.* b> oro^d- 
casting n gn-rreqij«ncy sound waues al 32 Id 62 
¥MI :or 32,000 te 63,0*10 Cycles per ?eta-Mj| 
that people and nets ran 1 hear put trial mule 
rgdente and orhL-' pe&to jrr&cied :-y ultrasound 
scptier ll's comdiele y harness lo dogs cals 
Birds lisk c.r larm aroma's And you can use it 
SAFELY AN0 EFFECTIVELY in apart- 

ments fillets. barns, stoles - even e-mis a^d 
RVs 1 Remember - wfte-n t s cu!d I ha! -> 

iha lime they line to ccme in Order today 1 iw . >i 



U.S. Cansumflf — Depl PL- 105 

27?i US 19"*. Sitile 173. p alm Hartor FL 34fiflc 

□ YES 1 y want id my heme tree tram th?M 
pests, fiea^e rush rm my Ultrasonic Pesi 
Rape :iar tor only 77 p^us S? postage 
and handling on ynur t?0 cry urKonditlpnal 
moow-bacN: guarimw 

□ SAVE -2FWpe:-iMSoniy$35piitsSl96S4K 

n WlteM H ansa Spflelsl ! 6 Hepeller s S 7S P^tpaid 1 
Enclosed is S FL 4 Ml res. aOfl Sales Tan 

Charge i|« f ; Visa MC AMEX E*p Dato_ 



CALL TOLL FREE 1 * 800 - 874 ' 3337 




NOW PTOTECT YOURSELF FRQA1 
DE ADLY PEAR END COLLISIONS! 




An *ilM!ionic fhoduls I'-jl will aulomil caily ACtmiD 
iraur wnubtioa thlud brjka light id Hash iwe tir im 
#i^ft iha scam m deo>ejf^a 



SZ9.95 



Send check ix iiunf evoer ts 

Airta SatoLy Cofpdf«1i«i 

RO, Bor 536 

Middletown, Dei^m lffrOS 





MrtDh AMI Hdi »|F it#* 

™ ^ JHHm tfMWfcpr cm-H .. 

tPMMI Its Phjh W**.*MIHQ WMtrAMIMUC- 

l+rj-j# WJ«4UWIf:nuD 

■UwxfiVBpp UJlii VUH :U r ^i >U.rH Jr" 



CALL htOWI &00-GO EfitKE 
BE ON TFCHNOIOOTS U APING EDGE 
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32.MH Shi 
Walking Fait* 



1 6 Tan Bplfner 
Turn's Lads Into 
Firewood FASTI 

5 HP Am?"* 1 1 GPM l 
stags fXimp. 24r, ir^ka . r 
Wing Wedpe LLlSiiQO 
Na*n 4 11 J* 

s.1* $799.99 



Log Blasler 

1 Lum&BHK* IPG Sprier 
maul fti tlee - ctehenwi haodla 
^pins masi logs wflh dm $4nokfl 

Him iiigit 



Silt 321.99 



Conllnuoua MHwaufcte Varlablfl 

Generator Sp&ed Bawzall KM 

DiivBfajaamps ta 1 WV Racpf waring sa* arts 
'■!' A>!¥4 #1 340 Uciils H ATlySawiihlaffltffrHjIlGlO 
HP r«ym M h onyl no- 1 700 ar^QlgSHCC Stakes 
has cast Iron ilnve. pyr mir.jin j 1 * - flrctoa 
lMm4J1&«5 12W RamMflU 

5.1*1399.99 s.. $139,99 




SuporbdDsler 

Eltclric Dud Fan 



BciOafi Hit Eu fMffli mill 
urn hartlO ntnlaroGhli 3- 
y«gr warrant U 5 * 4 ' 
Ian mgvss ZOO CFM. 
draws agAmp 3QW*ti$ 
Itam# lfffli 
bn* $ 36.99 




Mr. Doubt? Healer 



Mrarsi prgpana- heUgr 
ad|usls tram &.000 Id 
2*,D00StU'B. Saialy-t'iLfl- 
cch valve. odtuHaUann^ef- 
lip cCPil'hl and vulvu- lui 
Sdftsf In/il hulput dtiwfi la 
■30 cte^rBfri F |Tank ns* 
fidudad |i flam# lWT 

Sit, 389.99 



25O.O0D BTU PfCpana Heater 

Cpmpocl, hghjjrtssuro hfioCH pfoducns 
jp IP 250 000 BTU. Il'i ad|Luldbk! dawn 
lp 75,000 BTU, Hfl* (s'nL/iHi Ky efirtirol 
vafvfi Ilia 100 lb prtpahi Cylinfflir^ 
i^vtfudwJJ 
hemf 1 736 

Sam $ 127.99 




Shippng ntfl inckicM 



Send for yeur 




□ne&unt To&is, Farts 
& Equipirwnl Cala^ogJ 

Save to 

50% 

cwr Famous Warne 
Biffinlp 




SWfti fty rwr IWJS iJ7 P*Sf OJwcwnP FpoGf , 

ftvtf 



Ham a 



Cdty 



Siait Z* 

Narlhn'n. Kay# 640 ifl 
P 0 flcit 1?19. Burniviiv, V4 5533^0219 



P •;-! Northern 

W»w ffW SKd H&k^iwi Shop 

KEVJ04OH 1 "800*533 -5545 



ANIMAL ALERT 

Scares Animats 
Off Roadways With 



High - Fre quency Sound. 

Only. . . 

$4.88 

M- Stick 
Backing 




Iten'i in mpfwflui *nlw i hji Mp fmj mid dmpnui i*d 
teHhfrsIliuftfii ifriii animjhum l.hrnj?rWn ImUfmt Inrjliny 
sum and j lew sk an* (d irulil’jliM — tC-uld W^yOy s* your 
Ijmily much hnar^acho and raSlS) body w: 'k. Simple u r n f il.i! *n 
So Vim or swrtpHfi , , , ffHibcHipt<trtriut«mjticUbr. Pm I Dt 4 
uil- mek backing *ftd tllich h rlbir -sidfl ed Ir-orrl bumper nr both 
finders Moa doe it «rt ? Whim wu InvH Prer 3& MPrt 
rl rmitr a high Frequency uu nd but «fl'| he r hum*n$. but 

ri Dti tdd dnim^ and pdi - uptol% mHei invar 1 Tried 
and lasted PkUbH m td 3 pT 2 , 

No. L1W - Anwnal Ak-rt ( let H J) $A,» 

^Ml MOK! Tub SfH Ortfy » - thTff Oi^ ill 




•""Car” Trucks * fHotortTCles ^ 
* Mobile Hemes i 




BSTO 



FREE' CRAFT PROJECTOR ENLARGES 

BULB $ Pf int*. Plans, Photo j. Stamps, Cains & Gems 
CASE 



DntO: WifliJ, Wall, Screens, Piper or Fabric 



Ideal For: 

Woodworkers, Modelers, Arts ft Crafts 

fifirftx* U” tear V rflisrc* *rt er pitlimi! Simply 
plBct \m*$* undemealh, switch od, Fkje In pr«- 
e ■ ed enlugeminl. Prnjtcti Mlto lurfitr far 
el ear. shjrp vie a mg nr Efadng. Ideal ior wcDdw-nrk- 
ini, craflE ind hour$ of la n^i Ijr fun 4 

Ho. 450DA— Epljcope PfOjMUr *16 95* 

EXTS* BULBS FUR TOUR PROJECTOR ONLY $20£lf 



[Jrffri wfiir cmck ca^nHrfDnel^rE^nRHnWRpsG^PiSSfnnwTnd^GBnSBIc^lIdi^^Tp^^cliwTr 
All rnffttindai shipped ui# im i^k 30 4ir heme fi 41 H V £ fttJfrUi miA mduA Idcii ui« Ul Send bo 



FO^-JREKn Nt P _DEPJ H 45 POST Rtt JARCH] MON^ N.YJ 0538 J 




INTRODUCING THE All NEW 



THE AUTOMOTIVE TRACTION MAT: 

* Has honeyH»mb siiaDefl designs mai ensures 

secure I ruction 

* Is nn<i4e dI QDlvHiiad Steel !&r slrengtN anil is. 

fii&tprenf. 

* Is inexpensive, pick clean and eiiecthve 

* Is easv lo sinre-liti Tight in the Irunk nl yeur 
car or truck 

* Miikes a gieal welcnn'e mnt Tor your heme too 1 



THE AUTOMOTIVE TRACTION MAT 

^ Order Form 

_ Car size \ 2 "x 2 &" S 7.95 

Truck size 24 "* 2 B" Si 2. 95 

Add JJ QD pc^Uge and ryrdirYj TOTAL _ 

Name 

Address 

City Stale Zip 

W-lil GhK h pr FToncvardf' .0 

H A* mirth Suincfl laefmolDHSr C*rp PO Bps 245C$1 

rjrpluTK Sur, iSn-537 \H|:[jin a ■"ivfiiiH 1 Brook'ri- ^V1l37d 
AJIa^ a roe #E4kE dr^vorp 



TRACTION MAT 



PROVIDES TRACTION FOR CARS AND 



TRUCKS STUCK ON; iCE> SNOW. SAND 
AND MOD COVERED ROADS . 

The Taction M.kt uvflrte t^v Vtecm '1 uwter Ihu 
rear v:heci5 3nd nr trnril ■;:he6is(irD«l ,? ^rI 
drive \ nl the cm or Ssticfc That is 5L.it: k m one ol 
Un? descfihen conditions Genb!-, ncce?Eraie orl 
The Traci -on Mai This Mil preside trad ion md 
get thi car nr truck hjck on the react 



Ste.cs 



PVC Furniture Plans 

$1995 pint shipping 
Twelve greet plans with complete 
instructions for one low price; 

■ patio toble/chalre * easy chair 

* hammock • sofa 

* sling choir * chaise lounge 

* etagere • patio glider 

With lightweight, durable and easy-lo- 
use PVC. your furniture will look as 
though a master craftsman created it. 

To order, send $21 .45 (includes $ 1 .50 for 
shipping end handling] to: Popular 
Mechanics, Box 1014, Radio City Station. 
Mew York, NY 10101. Pleass allow 3-4 
weeks lor delivery. 

Pcpulfcr M#CflAR«C$ 4 & _publi£«Hyi dl Honrst t/ngazi m, a 
DrviBkbft Hi Th^i HnnrtE Cwporalign “ 1S&7 Itn heanA 
Off potion A* rnyrti-nBerved 



\m 
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Onvn? tmnopmrw' I'-vpr 

rAaryf c . 1 inJ uuff 1 rtr. 



Mtn — FighiBw*H> 

iir=r lAr iiwrrf -Urkrl A uilbv 
am wli> il liL'InirkUItti 



Jra, 77 ie Liberator 




hxceilent 
n 1 £! n i p 
Opporlunlti es 



\&. 



■S 



4 ID-Minuta. Tninin§ 

" Nd Luck Hcqnind 
■ Over 3-.CKK1 TitwaiDd 
I Sr*$nm Hyini 
«■ Sp-rttu Siftry ti-iii'cJ. 

- Iran Lmndr It*. Of Snaur 

- jVirih.gii Latin. SiTcf, 

Ct Mam And El 

fVpwil*r ■kfjiffc?’ 1 « 4 T MpiJPuInf 
_ * If jail cm ll» jrmr chM 
V kfltP, fWt C4I IT? Uili,~ 

Par xcra ft™ Powered Parachutes 
Mar.'s aides l drum come if ye: i roini-aLmr.E] iimnJi 
neiriy inyme «n flyf Vetr-round f-amiJy fun. See- 
ing ifl believing. Qftkx the fuciftiftLDg video, wi \ h 
eortipttt* EttfwrttiSaOrt m [he xiJci-l, moot unique nix- 
cnfl ever conceived by mm, Tar Sl7. I7ea|« Enfcif- 
niiLKKi V*c±ct %% l^nth SJft U-S- I'tlldl. Wft Stflte, 

■dd Ufti Las. AM S 2 Cmniiin or $[0 Foreign SrtL 
K« infamiiion cill : 1 - 5 W- 4.5 7 - 7641 . Send check* 
or mniwy onksn te’ 

I'uriicrgll Cnrp., !>|« PM 
a 1070 Posinifl Kuad> Moxee, WA 98936 




Why it takes legwork to flatten 

your stomach 



You can't reduce stomach fat by 
exorcising abdominal muscles 
alone. 

Research h m shown that exe-rdses 
that work only the abdominal region are 
not affective. They simply don't involve 
enough muscle mass In bum the calories 
necessary to trim faL Instead of flattening, 
they merely strengthen underlying 
muscles, providing no reduction in girth, 
fatfolds, or total body fat percentage. 

The exclusive NordicTrack' total- 
body aerobic exerciser is the most 
effective way to flatten your 
stomach. 

The total-body motion involve^ all 
major body imuacles. Which means you bum 
more body fat in baa time than with any 
other in-home exercise machine. And while 
you're at it, you're toning and defining 
those muscle groups, as walL So you 
feel as good as you look, 

Nan-Jarring jMdSpit 

5rrk»Cfl, jfirfess aerobic motion ensures 
maximum workout efficiency white minimizing 
me risk of injury to knees, srriu afro' back. 

Patented Flywheel 

One-way dutch mechanism provides 
continuity at motion making vigorous exercise 
more pleasant and Htstar to sustain 




Adjustable Arm Tension 

Adjustable upper body exeroser wonts the 
major muscles ot the flWbrrwn, sn&utaars, back 
and arms for maximum aerobe conditioning. 



Electronic Feedback 

Speedometer displays otepsod workout tirm, 
speed: and distance traveled at a glance 



Adjustable Leg Tension 

Adjust the machine to precisely meet your conditioning 
and weight-loss requirements 




Free information. 

Call l^day. Dr fa LI Out the coupon below. We'll 
send you a free brochure and video that describe 
how NordicTrack can flatten your stomach and 
makt! you look and l ee I yeiur besl. 



Free Brochure & Video 
Call Tot! Free 1-SO0-32S-58S8 

In Canada l-fi00-433-9f>82 
U Please send me a free brochure. 

□ Also a free video tape □ VHS □ BETA 

Name, 

Street 

City 



.Slate 



_S 5 tp 



Nordic [rack 

8 W m ACMLOmorr 



— I 

— I 

! 141 Jonathan Blvd. N. ■ Chasko, MN553LS 

|^27fi 



Phone { ) 



K!l 



.J 

139 
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PM HOTLINES 



COMMUNICATE 

WITH US 

We're trying our best to make it easier for you to communicate with us. 

Here are four ways you can do it. 



HOTLINE PHONE NUMBERS 



Special telephone numbers here at Popular Mechanics allow you to call our editors directly and easily. They’re 
activated once a week, on Wednesdays, from 3 to 5 PM EOT. All the editorial staff hotline phone numbers are fisted 
here. 



HOME & SHOP 




Steven Willson, editor 


(212. 26S-753S 


Tam Klenek, associate editor 


(212 265-7570 


Roy Berendsohn, assistant editor 

(building, home remodeling, 5J1 op design, tools, furniture making and design) 

ELECTRONICS/PHOTOGRAPHY 


(212 265-7572 


Stephen Booth, editor 

SCI ENCE/TECHNOLOGY/AEJIOS PACE 


{2 1 2] 265-7581 


Tim Cole, editor 


[212} 265-7740 


AUTOMOTIVE 


Tony Swan, editor 
(new cars, motorsports) 


1212)265-7526 


Mika Allen, assistant editor 

(technical and design, care and maintenance) 

BOATI NG/OUTDOORS 


(2 1 2) 265-7536 


Joe Skorupa, editor 


(2 1 2) 265-7596 


GENERAL 


Joe Oldham, editor- in -chpef 


(212)265-7503 


Bill Hartford, managing editor 


(212)265-7518 



READER SERVICE BUREAU 



We have a deader Information Bureau that is operational five days a week during regular business hours, Our 
Reader Service Bureau number is |212J 649-3127. Please call our Reader Service Bureau, not our editors, for informa- 
tion on back issues, reprints of articles, subscription inquiries, plans offers and so on. It will save us all time. 



ELECTRONIC M AIL 



You can call the PM computer any day between 6 PM and 8 AM fonlyj EDT, The number is {2 12| 582-8369, Once 
you're on line, you can leave messages for specific editors, or directinquirres and comments to a specific department, 
The department bulletin board a rso allows you to share your thoughts with other readers who call in. 

New users will get an identification number and password that allow them to access the system. Simpiy set your 
communications software to 8 bits, no pari ly and one stop bit (8-N- 1 ), and set the baud at 300 or 1 200. Ifyou’reasking 
a Specific question, allowa week before calling back for our answer. 



FAX MACHINE 



You can fax written mail to us if you have access toa fax machine. Our fax number is (212) 586-5562 and is available 
24 hours a day, 



130 
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CLASSIFIED 

ADVERTISEMENTS 




Sapfcie- Grgfl&wlc^ Clustfied Safe Manage Dorothy W-ol^n, ClBS-slfied Service Manager 
Hate: $7.95 per word payable Ln advance web insertion. Minimum irsssrtiOri ten words. 

Sold face capUtekized words- -Sl.00 per word additional (First wart! set in iBold Face at no 
■extra change, Sip Code Free.) Centered Headlines in All Bold- Face LaTt^rs— $50.00* 

The neai *™Dabte issue to place an advnrtisemeivt kn America's Ho. 1 Classified Season Is JfthfPARlf, The closing is NOVEMBER 3rd. 
Sorsd pomitianc^ Meyablt and ord*r 10 Fdputar Mfdienkx, Classified Department, 224 West 57th Street, New York, PJsw York 30019, 
.Please indicate HtuHng under which ad is to appear. At a coesvmer service and in operation with wr mail -order advertisers 
who use post office hoot addresses for their convenience in handling your order, Popular Mechanics 
maintains a register of such mail ■‘Order advertisers containing their CUnpIflH Paines and Strait adkSFflSSOS. 

Advertisers using P.O. Uox number must furnish complete name and street address for our records. 

To avoid delay in the publication of your ad, pleits® $wv& samples and descriptivia materials with your request 
if your ad does not state cLearly wha! is being offered 



PLEASE NOTE; WE HAVE 1« CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WfifTE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



publishers mart 

BOOKS I PUBLICATIONS 



“Sharpeners reportt wonshi* Newsiemr. vaiuatne 
f*p&— Sources — BufSell U&etf Equipment £-ree Brochure 
Skcg Gompaivy. Dept PMH. PO UinraMpoiri. MN 

S 6*?5 



KIDS A COCAINE Inti*!;* ififiiwfc No NOi iwnttr Report Gufir. 
anteed StDCQ. D. Horn 255 Hojfh A, Tulare. CA 9fl27* 



iwee of a 0£RD^d> joe* start your o*n retym* •- 

blHHim FRE€ DETAILS.. PLAMTE-CG., 1225 PerryEviile. 
Suite 1101, DArtvIlte, IL 6183?. 



PROJECTS m METAL— She roegaune of ideas fix Rome 
ttHips LoAded wdh good it<ng* 1o make. and d* M 
Id FnaK? rhem Plus rthpp lip? In wvc yw linxj, mency. 
Sn^.nrfiM. J1&.50 CN> flt*M*7-73B7 Or 

whW Fre**dl* in Mete', Depi. Cl 4, Bdk 968, f isvetee City. 'Ml 

isfiss. 



WAIL Order Bus masses 1 Nt?wd financial 1 CtiO e 

wt^hJy Fr*t InL^atiun New Htfrizpfti ^.inittU. Suite 

310. 3*32 Orchard Part Rd.. Omwd Fas*. n.T. 1*127 



ti&YOUft EIJECTWC METER ACCURATE 1 Snnd £1 »1gr 
inlcy Trii^inn. C Bpa J 1 3&B. Chicago IL 6D54-1 

REPORT, 'LOSE WEIGHT' - %5 M - C&OO, Drawer G, 
Pcnbruk* GA31321 



FRENCH SWEET WORDS 2SD OUOTATlORS 
AMD PftOVERSS TRANSLATED EAST UNUSUAL ■ Smd 
14-GCJ ■ Si 5fl making to: Ballade !sniprnpEiB*>aL QMi 
Parkway S;i-1* C1^30Ci*j. Miiittla Gawtf&a 30062 



WINNING POKER, pley and r aks mun&> Rei'O ■: ■-eve-eia 
swerBls, rushSkOft Glenn BarneaCo., Bok 1173PM Tmy, Ml 
4 *WfMf 73 



SAVE MONEY sterhrtQ Wbat yu'J htwd lo 

teflfi-PM IB.1B. Out ot Thu- Blue, Oetfrt A Route 1 3, Xa*&aa C*ly, 

MO 6*117 



GET A NEW -fObl Wake rrore nofrey Be cftiiter^ed. 
h^r -. r A RESUME fS TOUR POWER TOOL! 
wribr P^imm Fr^! Ihlxjn^yllioh 1-800-777-3236 HrVSfi. 
:>H >2 y. LvtJtw^, TK 7 $*i 2 . 



GET A UFE. SIS lo. Marvel DiEtributora. P 0. Bch 
HWO. Noreiew. OA M 9 i 



LOWER VDURCNQLESTERDL ^htiH lUpc-n MAS new 
ijtciLHiw charla spr-KSelifiM m enu icteM. -S6i& SraefrurTk 
p<3. Bpm 727'AU. Greying?. tL m$Q 



CBUI&E SHIP JOBS' GuidiMxiok vrvt&*x tumpltate irt- 
girucitem Bcii icturt* ^ailauii; ?995 Euruellte 
Eme'pniiEi 135*-J La&Juntas, Walnut Creek, CA 94S96 



TEST yOUfiSELT-imi YOUR HltJCEW TALENT, flarnte 
144^1 -PI l SW. lTitfi Slrwrt. Mienvi. Fl 33iee 



BOOKLET, ' Wgfking Ybur Wiv Tlfif*u^.Co;li^t,- SiOO 

Lmt Dldninssn. Bor 365. Han oion, V^-Jka 23663 



"PATE^TTS, OETTlNtS 0 «E A CoPt^Uhing P^wnar hjr 
t.Hvenrcv’i. " Fjfet; ‘FQfl INVENTORS'" e- 3 -hi-mn 

liW! SEVANG hUCHINE .Uii.T.Irrm: BOOKLET S3 ^ 
VIDEO SH.86 VHS tfhly Sewa 1CI. JSK EnterphM 680 
Fto BatefYilte. Ar. 7E5tt1 



LON€lY a (fflN ! T 3E Pr^ MtfPsds For Bw^ &xkc 
5$. T A T gnipnpn*** W Hofirphill, Cglunun-Ji SC 29205 



MONEY FOB YOC, F^p mforrwitften Money. * 0 W Rwd 

Aw . NcHh SrsneK. mN 



SUCCESS, Quality Hi&w-fQand SelfHrrrprwsrwntGiJHiK 
O-m 400 Titles: tluemuH!. Hpann. H{rtJh:#B. Spoils 

Priw*! Satistei^ipn Guiw^nEoea! ST Bijr 

Sue SpKiatlies, 6* Qweefi Area's Court ^26. East 
WeynxKJth. MA MW 



“TmE Divine Plan of Th£ a&eS" ait a# to Bipib Shxsy 
Nre^ W r ite fgi^wn @ipi» Surfers. P 0 B<jjr S^n.TytKxx. 
A^|fif 46 



CWILOftENS PBfioneiiiKf Chri^m^ F^kI r^ : kfc 

MIctsn^.i^.wK.tiEy.lhrpc tetebw**. SASEOr $09S. Pride. 
Ban 11823 BirV.ing.Htni AL 35262 



CATALOGS 



19W ilEaThSRCSaFT CATALOG. iM pegw Larpn^ 

WMdipn nvailan-fl gl g«nuin?i l?«lhfnt. kit* IwN, 
supplies F:iau totting, ui^ity. §arri?efit fieathfers. aueoes. 
bjcd&bm. Bolt, waiter, moccayn kite and mo#&i JSOQ 
Pflttp hcflg. to- Tandy Laidter Ojjm*ny. ftept PM1^$££ PO. 
Box ^3^, Ft Worth TjC TftllJ. 



BUY KTPVES. OffUE-W ITEMS *t Wwlnteict Savn up to 
HU^eSelKlipn. SfllilMctknOuirinlVtd. Fp$s5*rvic*. 

FREE Cnln'r^ Smnky M-nunUhi KnKe Works PO D-::-k 
494 - SO S^-rtKVihi, IN 37&M 



FLAGSI FLAGS! FLAGS fr FLAGPOLES' -"pdw 
UHEJRTY FLAG. P.O. Bok 424PM. W1 53§&i. f- 

63 D- 27 A 7901 



HARE HFORMATKM, SUPPRESSED FACTS. SM-ire- 
prokament selt-emplo^m«riL altemariivi scifn^e Catalog 
&» CRcfii«^bl^J MAPA, P Q i 83W. Omjhi NqDiMa 



LEARN GLASS ETCHING Trensf-orm wintfow^ mirrors, 
ire? jkiMVh drif nln works a* krt tgr fur ahd prQPit! EklIul'h'l 
rreil'^vl .i Inal £ASy! 1G Ldlateg 52 SiaiTef N il 

SlZ.lHi pcraipaia EAerERN ART ULA&5, H.O 341 

^tisg, W^koir. t|JD 748 ; 



REPAIR CONERSv Ftttaimfcleft. more SeivJ 114.35 roe 
JCk Pte&S^hiag. 1* Sunnysklte Or Shfllton. CT 



OLOCkMAKING rup^kfa Wood: CblOuLi CaluWg S' 00 

iretundafitef &Jrta^a- Tofi^aafi TX 75*es-06S9 



F REE1 Th» Bnt Ptiolo fqwvnrii CAI9I09 dwribn md 
.llu&U*tP5 ttipusaindt qA M-nEing Ijraerd n.tT-fl poet unique 
S?£udor;tQ, tar fcte pl’^rtu hobbyisl Also iw.ai'ablo Iht Fm« 
Vidtc CaialW] I Mo-j w=Lh :he tetest actMaoi it* an u auppiiua 

Tor the k^jiao entlwMiest Orfl*r on® of doth Wnt®- Porters 
Cumirn Storo. B 01 » Dnp4 PA*. Crrfar Fulls, IA !0Sl3 

ws!- l^fl&SSiaML 



FUIPIY BOOKS. PECORDBI FREE CAtALCSL Med-MsrL 

&?>*: iSi $4 hou*^. Tesrea T 724 i 



BOOMERANGS .... INCREDIBLE Ftetuthb High-T<^8 
ftefiigni World's d«l FREE Catalog. BOOMEftAHGMArt. 
I«fr1 N Mooroe. LA?ia0MJ52 



CH5T1NCI1VE GIFTS: Fiw Color catpfeg Writ* flij 
PraduHL P.O Bdjs 1TESL Sa«W Paul. MN ES1 17 

POPULAR MECHAwicS PLANS AND IMAS' 7 CATALOG 

— HtfafStedf of idffUS -OP workshop promts. pl?i^ *0r 
loote. gtorpgp hpy^. FurniMrc — |gs! 4hpgl 

uvuryin.-ng! Si*id 12.90 Ic: POPU1AH MECHAK1DS, P.O. 
BOK 1&1*, RADB CITY 3TA, NEW YOFIK, WLT. 10101. 



QiTWTM AlUrrSHOfWa 



WATCH REPUCASr LO^ai pn^l W*rt*ni* I Gpl^ted 1 
ETt£C\ vaaight! DsM j<W| B63-3-JSA 

CHRISTMAS tnusital S2C.0CI Odzan: Ouar- 

3hSp*<j Shopper fcne. PMi. fex feT. Greem»rr. MD 207‘^ 

' ^S^CATwSg. Oww 3.0® hipni' S?<i( j rfl-unrlnr^ w 1 nt 
purrhJKr CApiftl ifiJftFpnw^ P.O- Boa 2204-A. UOrtteWSC 
CA 90040 

ADULT IrM-eatalag. Strttlhfy dad Fufl Write 

Eu™ Qutes, 3*A RiJitev EiVfet Lsn -5 island, NY 11776 

FREE DETAILS! L-r.^L-e qih e «E* h u r , r L 1 1 T iMuStiSlM wnte- 
your»cwn oookbooh Brpwse n'Bu^ Etev S0*-PM. adh^rnia, 
N™ York 1171&HM0* 

AT A LOSS FOR WORDS? Jutf! ^hril y.::tj w t»wn Irtokii^ 
^or. Harafy Now WebsteTa croB^wafe puzzle dictionary 
rs^ftiires sr^Qiiyn&A. antonyms, and aOE^eviatiQns. OotHHina 
S30 peg a? b?>^ ^.0^0 entries Ctesigned br i , JS4rte. school, or 
OflaffM#™ SflndS59&lo Shop- inn. dri2 Com V shay fk^d. 

Grind Prjurii, 7* 754J&1 

FU OH AM RADIO 

unusut* gills l“y ffl fttHby buck guaranlci^ Lkri vtir 4-5 
■#*&& S^fkt ffinney teeter, -or eheg -CV Ehte#^r*ei. PJO. B*k 
*iS*i. C*nc»go. Hlinoisffl6*i 

FREE CATALOG' Beautifo; gin dsas Low pr.ces Landry 
GH ^:- S543g B Toro. CA 

f POfl c.ilalng rpfynrlpbte with c»r*ir. Virginia's GiHs. 
S dk 6®, Cteaisefit, QK 73026 

SEH5ATTDNAL aErt^i. 3-D Carnsra AmrBtpMI ptel 
o-rti eertif^ate 1 Free 3-0 phot© ChimMfs, 310 2Dih SlreeL 
Mian^ Beach. Fl 53l3Sl 

free gifte A catalog, iwwtia. d!stinc?iwg its by m*il. fat 
dsiails write. Seaguna. Ctvendieh ^102. hUMtetein. TX 
77 tm 

SWTS-S famy Typ* Kwfe, t.Iirifrfi T-oolfl In O^te. 

S3 95 Wh a Supply La*l= ELE-DON Irr^r- Ej^.-I 
Company. PH-2, Bo* 625. UnrfHiwwvh Ohio 4468S. 

“lying paper CORSAIR' Ear& j>te-cu'Jpa iSed WWH 
widn IncAjdn POWER ttJT wff pmpelter Cy S.ie.03 
Pagter Aifpteim. *33 K Il-IM 5?nNrt, Wihi.jlgi, HI 96732 

UM4GUE GIFTS FROM EJtQTlC LANDS. Frwi cnlfcag Tn$ 
dipper Ship, E3Z3 Sovereign 160G. Sm Muxim, TK 78229 

FREE! EHSnCTTVE GIFT CATALOG. PG Bliiir. 7^ 
Candlewood, B&ise. id B3789 

SAFE BEX!! PlKriKt your pretedtenl CONDOM COVE - 
d^jaPie dtai^Bil, Pocicea ■ Size CAae Prolecte condom* 
irtjmpundvrw ■ you fte^nerhearfapsriveoL AHra-cHue Leath 
*r - iauk, fertvjfeffl gih' Only i? 95 ^ On^r te^vli L imrtiKS 
Supply 1 Lost Loves UB84 Venture Blvd . &iud.o Oty. CA 
Si 60* 

tCorriiTUted on •nexl pege j _ 

MOV EM 8 CS W 131 

























CHWCTMAt OFT SH Ofi PU Wi 

iContinufd Irpm pmding p*gp^ 

GIFT6. irrjj£-ds Elc- . Cacatoq £2 00 | i L Ai-rtd 

BflK IMS-. Laocasler, TX 7SH6 



OLDftM E. toe^-Go-EtourKS on ia@e— the ■ eal thing 
Free GtSasotf- County CamNBL Bo* [PA*l L SaN*Tt_ Ma 
01 971 



GREAT CHRISTMAS GIFT FOR THE ENTREPRENEUR! 
Boo ha ihdi bomg a ,,lei T-e d wealth .MGjri:a,ncrBK,: 
PWjrns*i^fl PMl. P.0 Sox 195 Caribou, Maine 0+736 

GUYS, SHOP fllGWTl Biffing flirty. Tonga in **0* *ROs V 

W*ll*l Si® Sh-Qp F&tfil C^-fl Always l^GlhE mlgrma 

lio n d'ycsj'^hLjOr''ipK Fill in Sl£?A^ t-ss F artPdfcf^h&i Fl«f>yw^r. -SBl'iem 
wtoit 114* holidays! 52.SC J&ni Lynn Ce F.O Gu? 5G0. 
Lwpool, m 131306 

MUSICAL DOLLS lor cars A endows Moving Head. 
Stands fwrx. IWl Send ii3,S5 plus S&QG shipping to 
T?KiiT3s 6 tfatVHWs. 7*7 iMastenie *w . Jersey Cily. N J. 
M*. 



V1DEDCAMERA OWNERS MONEYMAKING MANUAL! 

139 expired ways se CAJH IN on yn«f Yiditotuptog is&yite 
52* $6 Garan Smith Publishing. Janawvy, Stone. PA 16735. 



AUTOMOBILES 



SUCK 50. El BEAT ANYONE, 140C-HT-7S2 (C* 
&SUCK). E4J 84i 77*3, S*n Jttt. CA 9*1 SO 



GOVERNMENT SEIZES Vfihiuli^ Irdrti SI DO "tird:; Mer- 
cedes Corvettes thevys, Surplus. B*iyera Guide M) BD5- 
*07-6003 £jd. £-20*24 



*225 DAILY "CHROME PLATING " Auto Pans. Molhrcy- 
Bias. ineMWraiw, easy iFres? *tformaM*>. Dfehwm Finish, 
to 2H6. Wmidprf. varviana %m« 

13 IT true you can buy paps lor under J2» through the 
17.5. ‘Gawrn-'nent? Get the facts todlayr Call 1-31 2-742-1 t+2- 
eki. n» 



VAPOR C*rburwr TriplB MPG. Fn* Wdrm*t*IL HJA. 
P2 PV. DOwiny Green, MD 63334 

QOYERNtftNT SEcTEP VEHICLES Irom Ji» Corvtfltea. 
MBTY?ed^ Mporte now ey-qiiR&fig Fu Buyer's &u«k call l- 
§00-330-4100 ext V-2M 



Bflvt FDRfOtfE? Car ms?™™ SECRETS your ag*m 
ndvar lout' GUARANTEED! FR£E details Esg* Sew 357. 
PM11, FfiifWjw. TN V W 



DRUG RAID 8EUUWS: Bvy Dirt C^i Cara. Trucks. 
Vans, Qn;i'n. Cnmpijlf ru Wrii.r Sr* ..flirty Eras 4-309- AT, 
WwChiU, CA5179L 



WANTED: Ferrari. Lamborghini Mawreti BiiMpraru nr 
llaAwi Sports Cars. Any Condition 2CU«4fl^CM0 

MCHEDfBLE BARGAINS I BUY Governr^i **w*aii.s 
plus . SWWs Mercedes, Porsche a. CtorarahcaL trucks. 
Goals. Vb^M^ From Si® AM A£lNGfi«to*d*d message 
REVEALS QM^ IEk)?| 7Bl-?9p7 Cxi £411 

GASOLINE Booater -■ Ma*e your p#n, use serf or to 
m.hnr 5 Saw? 90ftt Qr^r F-nnuulp m00 GASOLINE 
BOOSTER, F'O. B*t.* 1750. Gilbert Arizona 6SS3-1 



AUTOMATIC TRANSMISSION REPAIR. Don't g* np^jgd 
ofl by trart5^Tt^.H>n »^pa«r k4tt 4 U S GcnMffUWii rfipOfl &n 
hgn Id rifttetl rteil V^Tli^HiLm f:^!tSfrrtiS And Aintl drt 
Kneeling I repair ±hd p. Send U.DG. LSG R^din, -1020 
Benmail Ci.. rai-lujc. VA 2M32 



WHO ILSE WANTS g^v^mnnpnl snqvd vehic^ frtwn 
9100 Anov i=g Retold re-niMb dAUalt. £12-465-2636 ^r 
£1 3-2aE-H92 fill SO tE 

STOP THEFTI Amun^y "neixpnnisrvii Sechraalngy. Easy 
inathitbau f4.95. P ROPE 5 SIGNAL, 141 IQ Greemlle. 
hto-^ion Fit 771316. 

SAVE MQNEYDN AUTOHEFUArDQ-ftycurBetf!3K>p4ge 
guide shews how! Fully IKiatrated (deal for Sett- town?# and 
eicp#rr SaTadactTOfi Odarari^eixj Taxas Slasr 

M« rchanrltse fi6W Dunlap #3025-, Deg: PM- 1 1 , HdLrttaft. TK 

77074. 



BUY Mi^wl £ surplus vahica** fr-im SlW 

Ftirds, Cheyy*, me F<?r into cad (BQ21 EiMOSl ext 

307 



REVOLUTION ART. grdMfen. Ilsd BftWAy. easy Id&O-ig By&WW 
for pickup truths pia#i& S'-i M Lohnwin. RU. 21^iH4 
Dennis Dr.. Kjmgnun. TN 3?h63 

_ TRADE SECRETS OPOSEDI^ Melanie toffiri. fttKT- 
PROOf ED, btofcafMtettn automofeva esdieuat syatem For 
££&!!■ &sns, 5l3 ^aewood Dr.. Bellevue. Ne^aske 

' CARflUFETOR ENHANCER. Can daubla Pili^ge rM^h 
Tutl power, Ilia all carburwora. Satutacticn Guvenbeed 
Eagle Research, 1 (604 >4 at 7229. 

AUTOMOTIVE ALARM SYSTEMS. gavtalJ MbOeiS, Pnt*d 
FnSrtl 545 130 rlelia^ c FrUietliCn. EaS-ly lns:a ifid Free 
B«schura. Alam aecu4%. 663 FAUac Hd . Prncott. &£ 



.AJJTO SUPPLIES ^ EQUIPMBHT 



DEER Wtii^le vwhida s^cly^fvir^ owning xysSiwr. SefW 
care, -an lira Is $iQ.B9 pair, 3 H cir £29^9 p pd. Sand check 
E^LH. FO. Dus S3. -DedaTbu-ig VA 53CH2 

ALTEHNATOH-'GenefiilD' Rebuilding EkwA. Prio* 
Hedelund En$ihaeririg, Box 263-1 4. Lutl Vegas. NV S9126 



GNG4NB OvLRrtAUL KJY3: VMDL£SAl£ CATALOG 

53-JQ Engine S«rvifaGrugp. Dapl PM. Bps 13053. 

Ml 43901 



&GO* flEFAIH V»EDS 319.35 . Free Brodtott Call 

Trutngte Pr&du^Kjra t -600- &5 2-635* 

AMAZING Novr h&ttO dleane' fbee SAMPLE. LmeMa^. 
Be* TS0&4S “Pui V FT Worttl. TX 761O0-Q643 



DIESEL PROBLEMS? Troubfoehoular 1 ! m«iHHl S6 
Duse I Maintfif'iarvcffi. PD Rose 309v Wmnton* finlis.T . 0 

27103 



FREON R ECOv^Rv 9^ Id your wi' Faal 

Vectatile, huisg^nM^e P-nrvt 520 Parts Mvaiints-u AAii 
Engineering, FO. &::■* 5^0. C^irwfeier. Fl 344310 



BfltECATf 



PJAD BnSECAFfi D«wis : Png4Q See Any PgfHiUr Science 



MOrOfTCYCLES. MOTORSCOOTEHS « 

SUPPLES 



GO-KARTS laclory direct lor tj&.ys- to 9230 95 ddmplme 
catalog H.® Schmids* f>.o Box 142. Springbown PA 
laOgi 

GO KARTS, MinitHKM ATV’t Kns.Ffisii^ Eyig»he4 LdwasL 
Friws Selwtiwii 60 Page Catalog S3® 

Fetynria^p T£pa-| VftjrldL Dep^ C “4®a lytantcr Awe 
Ffiine&ville, Ohm 44Q77 



WtATtOfll, HANC CaMMMG 



HOBBY HELICOPTER. L^Ufiligh: single afinder Simplified 
otMtslmdiofl - Motorcycle engine Brochure Sd.®. 
POLVNOYA, Dept PM. Saxftl-F&rn . Ouebec-. Cane«M JDL 
?U0. 

DESlGN-EL ild A»rp4an«, Hang Glldan, Simphllad pmA 
catrerrE brocheia 51 ® McCoy AKcnatS, Sui^e 243. Box J. 
Manhattan Beach CA ■&G26& 

AMAZING NEW IMPROVED- Hew Design Oceanic Thwart 
A-rhoat indgrmahflrt Csfipto^ C»& A^ncod Enginwnng. 
J2i Kanflw. Awe. FoH Lagde^oalp Fib Jiii£ 

BACRFAOK ttEUCOrriF BQQkM. Sia.M. Fobirw 
RdDotsl &a* 1*7. Rapid City. Ml 4367* 



PROPELLERS 



AJtfiBOATS^ URralights. Ptope^ie^ informalmn 11.® 
A4k«y PrdjSillfcr -BfitiA Ow Etenbgn Fd . KcU: r Imxitz 7924* 
|H17t *31-31®. 



SBflCE A ASTROUWT5 



NASA HrHWn^ Idyfl, gifts. tCAKHd^s Cyifllng 53 W- 
her L r £ dLilfe C i-lrido- Trends. BOX 361 , Diylon Qf= nl 45409 



HOVERCRAFT 



HOVERCRAFT Plans Ml Suae Qal&'ogi S1.E Unrvayeal 

HoveroffiPt Box aei. tentova. Ilhnoia *1242 

AERO-CAR An^iiirig HdwerCifiil built td^fy w:Sh d^dri';lry 
loola La^fintowef engine ^uwe;. Caniaa one man plus. 
Hovers, hiea toward tacLwarg aye c^er iBna,^hov< 

CgnpW* wnjtruction pl»f^ and brocH^r^ 
AMb-PreptU, Hnn. 5113PM, Clinton, New Jdr iof 08309. 

HDVERCflAFT fil.ins 3 to l*0hp Inlgrmah-Dn.f* (■^funfl- 

fiblSl- 5$v(*C Box §4fl MrinrOfi WA 96272 



BARTLETT F-ying^«icrpr|HtTLig61 HpuifVBH Fiuatyred 
bi DDi:uni«nLjiry Fdm, FUrcK Bwyond " PCmMumd By L>dp- 
fUlry Liwn Mbwfir E^iffee. Cd-npiElt Pl4bS. SdurCftii 

and Photo Hev«ew 510.00 Hour Penumi Send To Harfc 
Bartlett. P 0. Bo* 156M, StMer^ii. WA ^9*3 

HOWE RCF AFT PLANS 6 FLIBLKADONS Catalog il 00 j 
Lending Aero-Merirw. Boa 2769*. Lprw^. M^hig^n 

DEALERSHIP Ifltormafbon $&, VW Hcvereraftt Plane £26. 
Motoric. 1*4* TippqoflflOO Si Tflrre.Haule. ;rvjien^ 4?607 
(01 J] EM-1120 



ff APIO ^ HAM EOfMENT 



POUCE-FIRE SCANttERS. CB'3. HAM MARINE ZWAY. 

AfTPENHAS. HPFL BOK 19234PM. DENVER, OG 60219 

Agericim etc Big-CdfiaiOg. CRB. Eton S6-Pft4,CdunmacK. NV 

11725. 



CB MODIFICATIONS! FraguftfiOfi-:, SlidWi, FW,ameliTiafa, 
bd^ka, Hit*., rapalrA %9b-pefldfimfinc*ac^4d^eB-. CaUlog 
52 C&GLBDX 315*DM, Pho«n,}{ A2 05046 



SECRET CEf nijnuSis-, ntoddiCfilipn^ ;ic-ri“,r.orir-?, C^1.i 

leg S2 SelmB^ Ente'frito? PGB 31 §2 Cbf^u£ Eltritb, IX 
7*4*6-010* (5l2l***-26aS 



ELECmOMCS 



StTGGED? YrtRCTAPPEDT F-id out reair CawPermee- 
wtm cailaiiog Si Capn Eiwlronics. &ofc 

□uyl'uld CO 01122 



EL^TR0HiC^lts>VQiOBDys^rse?B! ¥M Bua*! Trtntmii- 
iwi Prtsjrte Smooth 1 Bug Detector 1 Atom! Cotaloo il.TO 
XANDI EI*itnonic=i. Bon 2K4I Dept »Z. T«m» AJ eteftfr- 
5647 



LONG RtAY TAPE RECORDERS-. 12 neurfi pw caaa«Be 

freegnochur* Produoliva Pfomicts. Sox 90002*. Nomraai 
Georgia. 30093 



ROOM SUN WtUANCE TELEPHONE £i 76 « Ptiona T^> 
Ciil4lug Sfl 0ft Listen Elurlmni^s, &03 Elgin Mg^Kogen -QK 
74401 - 1 - B00-633-T APS 



HjM^TOAHD ELECmOtvCS rc- pnvale inwsbgatoTE, 

and security profe^tSfiT^dlB 1 Send 4 5 ran:^ tor eal Blog N urn* 
Irluni^eiL Bax 790, CleeimdCifib NC 27912 



WflM SUPHCSSOU Prorecie r V a, apgnarriMra, 
5i*rp«; T-mq piugi unit S£&9* G*D Suiga Subpraaaora. 
S2Q1 31 31 Plan, 3 huipk^. Honda M. 



COMPUTERS & SOFTWARE 



FREEf 3 rQgrama' ! IBMpT: ^ Andle&i'TRR^S ^ Corn m odd ne* 
EZm£D*A, BC^ 5222MNV, Sart Dtogti, 52% 



METRIC U S ConyirfionE lor Sf) M PC M4p«S Leal. BdX 
4*1 Wanham, MAQ!9*4 



ATARI EOG'KL-'XE aortware. Fr«- mro«nfilion. 25ih 
Cenujiy. 6a* a*42. H^ksville. NT nKS 



IRM Sort we 50c.7i^ Huge Catalog free. Nulas, Bec^ 37B, 

Wnodwre. GA SNttT^JMS 



IBM COMPATIBLE COMPUTERS mi w hundred* ol dollw* 
DY-Bitembl:^ your own FREE Caiato^. General- T-ethnlca 
fto^ 2*7* ttes>l A. i.eKa RofikdfiKDms IVY 11779 



SATEUH TV 



FFISE OEFAIUS. INSTALL FT YEMJHSELFr Eifety lb IdlSbw 
s-nslructwis ContotoSfr s^e^ns and upgrtfSea. E tquy HOC 
Cin*m»x. ShoiAftime, Mo^ie C hannel &tk 3 more! OrbiLf K 
S^WtoeCUmmgnioetions, 264-M* Bofiiemn. New Vorii 
1T71M2M. Ps^ofl I5ie>5&iaa. 



SAfEMJTt; TV - Fw $4 ^ «1*K>g re*h«J 10 you v Filing 
Ok- 1 produda al lowest MTHAH 6KM72-B62* 



FR6i Catalog — Do-^l-Yo+jr^eis 4D-60^s Ld#esi 
p new world wide Systems, ypgrad®^ parts 3H ^aior 
brands iMStory Irfiah ajtd wormnlvd SKYVIS4QN WC . 3^17 
College^fiy ^ergua Faite. Mh! 56537 [6^)334-6*55 



FREE Catalog. Ma : 5i Brands. W»: inc^toratsd Sinue 
iflTJ. 60D-222-gfi64 



VIDEOQPHER: BuiMl Ydur Own Ldw &M Vidi^iphro ll 
Djserale* WiinciuS Sub^rigiicn. Kit indudat S inpleenilruc- 
liona, « n i:lb Lrat iCirCuiL B0a-d Qtvy £55 CO (UBj. Cheque 
MO - To CA. Ccffteair &o> 1327. Halifax. N.S., Canada B3K 



lltftEO < CASSETTE TAPES, ETC. 



THOUSANDS OF OLDIES'- 1B4D a-i9&Cr& Hwd-to hnd 
4.QfifK^ hit records include <kK. Haa, pos and cou«ry. 
(>toipg IS Wi Amgf icen Re. P -0 0oi-**4&i. DepL PM. Las 
Ar^lsn, CA $>m 



JAPANESE TV gdlJcatioiiai-Fipwiy vhS 

(14 9* ppd. Eyiriuk Pruducl^. P.O ttoic 1678 iVjnyrn.i TN 

D7167 



TV, VIDEOS ft VMXO EQLWMENT 

NOTICE : USE OF CERTAIN ITEMS H THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV CONVERTERS BARGAIN HEADQUARTERS; 
ZPtfTH. TWOW, JERAOCD, SCENTVIC ATLANTA. HAIA 
LIN, QAK. YISA-M C-COD ORDER YOURS TODAY, MO W- 
654*. 



CABLE TV DESCRAMBLERS. wnw*rt*r*. r liter*, ar-1 
more FREE 14 pfiga tMaibg T\V CAblfr 12062 C-W 117 
Court. Suite 126. Mutni, FL 331 B6 BIS3-442-90S3 



CABLE TV BOXES NEW EQUIPMENT S i^ar wwmfity 
LD^-Faifp«jce. F^wfJtochure ACE Product. P O &m 5*2 
6«». M* o*D?i 207- 2*7^2* 



I3Z POPUlAfi MECHANICS 



(CantiuMd cm nut 






































TV, VIDEOS 1 VIDEO EQUFMENT 

(COrtfrMlri frtJTi pr^cadkig 

VHSBETA REPAIR KIT. C-My 95 Ellle WfrgM, Ban 
19273. WftShir^en, DC 20036-8275 



SEhE VCR PICTURE TO All TVS H WWE - VUitfns 

"VchsTr 3®n*ir' Irjnjnwt* quality pitlyrB areS sound owir 
UlT GcinrwLt!. tv scLcnd!!. □** inflfcflntFy Gu^rJrlbM^E! 
|53.95 Productive Product*. Box 93002*1 NOrCfiM£. GA 
30S93- 



CABLE tV CONVERTERS. Jfltreid Cah ScwPlIiilt Ailain- 
ttc. Zenith and Many Others. " New' MTS Seareo ftoti-On 
Mute and Volume ideal to 400 & 450 Owners! Visa. MC t 
Arne* i4*WK-7m BAB Inc.. *m Beau^Rue Dnq, 
Eifffln. MN s4t^ 



CABLE TV EQUPM£NT 



IF YOU wan? sw ori ih* bwi Pn^es on Conveners, 

Decoders. caJi We hEwa Jerrgld. Siirtm^e, 

Tn (vlt-Tfs. fii: sgnbrfk; Al-antif- Hamlin, Zenith, some Qftk, 
P oncer, Filiate kit beeping oftannefe, also oUHer Mfrigsmeni 
foom lime io time New Volume Control Ca.iwnera 



CAMPERS £ TRAJLfiTCS — KITS, PLANS 



BUU-Q VCAJR OWN . Tr?^l Trp^nr - Filth fYh«*tor ■ 
Mgts*fc«me - Camber - Pickup Govt-; - Pleat ■ Patterns - Kits - 
CaialdQ £1 QSefi-L, 31 52 FtoHcwii. Ooji 1304-Rv. 
Bel Ml ewer. GA 9Q706 



COLOR I^IOTOS available on rwstmst Contact Turn Apse 
2*574 PtiiHip?. faLruel Elkhart, III 44514 - |2tElh ££2-2351 



173 TRAILER PLANS Me tatty t SB Uliltfy. Car, CflnHtruc- 
tsSft-SIrotig, Sstaamlmed. saeily 4>tr(IL Compcnen - : «iis. Cata- 
log £4 D& [RelumsaEHel. Tag-Along. Sox 15K37. SaRsrn. OR 
37303 



BOATS, OUTBOARDS, TRAILERS, A 
HITS 



BOAT HITS - PLANS - PATTERNS' ■ PlywDWJ Wood Ejkwj 
- f*erglass6 Stees - Aluminum l WOftUTS LARGEST 
COMPLETE um Swlbgiflj - P*™*™* Cnisrara* 
S:Hjrthr>u‘5 ■ Houseboats. ■ HydrOpiaftsa ■ Tutffl4lhull5 - 
Runabout - DucfcboalH -Canoes - Kayaka- Donw - Dingtiies - 
Mulfcihullft ■ SEND FOR CATALOG 1500 ».») 

incM^Ses CataJcjg Itpoaif^ fib^PfjtoFioi^Eipri 

Poflm].S00lt Ajmdtt^ Byftl&uildmg . $6.00 

CLARKCfiAFT, 1|Vp Aqua)*! 1 * Tunawanda NY HI SO 

BOAT PLANS - PATTERNS - KITS - For Home Builders 
Hundreds or Proven designs - 7V55' - Hydroplanes ■ Canrai ■ 
Kayaka - Ftowboais - Duckboite - 

Sailboats - HLHJse&^lt ■ Spgrtteens Qisicfc^inipl*. 
iT.li'r.hftrKr^i.ir T phit^ nrimj;, savings! 1 60- page DESIGN 
BOOK $4 30 airmail {SaOfrtfM* Includes ’ Boatbuild- 
ing Supplies' '■ catalog Book. ■ Bdat&iJAairxji With Plywood 
£25 95 pod GLEN-L 915? FLdSeCfanB. &Q* IB04PMSL. 
Seulkwer. CA 



EVINRLPDES - NEW ISflfi Groguin?. - T<*t Brandt ... all 
t \ itt .. $2 00 Handling . . Scctl McCu*loch pans . . 
Elselra Wanna, 610 MairicK Road Lyn&r-pok. New Vert; 
11533 



AUCTION «ir HEPOSSiSSfiP, d^gfrliir tafltlsrtehis, 
uw KB 0 OAT^, VACKTS al all limafl *6hd S4.D0 pet 
mnnITily lias wsrfsd Certmed Sabs Inc., LlKdndge H^ed. 
Mender. Mass. 01756 



OUTDOOR EOUPMENT 



StttNGStT ACCESEORfCS PlAfiS flnd COMPLETE 
PUTS. Olympic Recmalian. 1 -*00-255-01 S3 



ATHLETIC EOUPMENT AND BODY 
BULIMNG COURSES 



BIGGER Pr^ir'Ll Muslim - Fat tor!' Free Booklet! 
Uni'd^riMi 3(w SB34A, thitroil Michsg^n aft£4Q 



SAVE on Bodybuilding Supplen^n^: Free CaM 1 ^ 1 
Vrtamina. 6 ok 2&73-N. PA 



KUN&FU Frpe Ls^oos Send £1. DOlUr R>Sta^S- McUtS. 
1755. om, Honolulu. Hawaii 



SPORTING GOODS AND EQUTMEMT 

7 FOLDING HUNTING KNIFE und ijjm §3 95 SddaFaolion 
Guaranteed. Hainbow EhstnbriorB, 306 CBMamal 
Cmcent. fton M-anitofra. C^na-is RSA 111 



ENGMES, MOTORS 



BUy WHOLESALE J 154 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER ANfi NOlLPOWtrR Ol/T- 
DO OR tQtUlWfT P^rts hi* Small Engine Law.: and 
Ganden Gh^nsaw* K^rfcs M'tfc'5 kt j !; tAste 

hKludiSF Fir.'vijt Manuib :j Specialty 1'ddft AvCtAVOmt 

Sond |4 IM S^y-On-Psrts. PO Sow 45£3l. Dept P. 
SdtnefwMe. PAA tifi 145 



WANTED - DETROIT fflESEL 149 ANO fl^L INJECTOR 
CORES. Call Papa Mirnler. I&M| 221-4334 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLiSAii. WECT. 
wntnefi Catalog. Si M Iflefvneftbie) Cameiol. Oept 44 Bok 
65, Braplgl. Wi 50 *fl*m SJ104 



UPHCM-5TCTY ffiWHG PWAQ»E 



UPHOLSTERY Seeing MafihihK,wdn Walking W.Cm- 
pie:e ready tn u&e- only $5?Q.CCi TTvomps^ofi Mode! PVVi.Hj; ■ 
AVAILAB LE FAOM VOuB LOCAL DEALER, or order direct 
i Master Charge-Viaal. Dalho ?nc. PO Bou i?H0. 
LutAock. TiW3^ ?^*52'PnDne 744 ^774 



MACHTIE77Y, TOOLS fi SUPPLIES 



SMALL FOUNDRY Furnace*. 5egpNea. Free literature 
Pyramid ProduclH. 3736 Soulh 7in a iron Pnutfi; k. Airrom 

36041 



LATHES, Mhlh, Tmis. IMew^ak^^UOD. Blue Ridge Uo* 
536V. Hurricane. WV £55®. 3CH-562-353a 



STEEL, AlgminuFTi. @rw>- Shiw:, Djr Shop Supplies, 
riant WHle.CEl HR' Do.*. 163 Damamn, IL 61423 



GaNOSAW SLAM^, Any Sna. Fre# liter, ¥ly?i!. J<ing Saw 
6$n Ti^Spwgtl^w Dttint, Norfolk, Virginia 23S0B 



LATTHES-INDLFSTRIAL'HQBBY FROM UZ500. METALS, 
SUFFUEi LARGE CATALOG |ZJN CAMPBtLL TOGdS 
34TH 5100-D SELMA fttu SPRHGPeUX GW0 

45$0$. 



4 METAL Cutting LaiAe £114.25 Tairj 15045 ProciOt, 
indirtlry. CA 91746 



CREATIVE SCFtEWDRIVING METHODS - MPFFfOVf 
VOLIRS! kroacaiatofll Shockey s. Eta* Oayipn Ohio, 

45424-0042 



NAME BRAND TOOLS BELOW WHOLESALE! 5K, Ch«s- 
aelkKk.Mahvla.elc Clote&ul^ vwerruns als# 1 Catalog £3 DO 
!reierKi4bk?i whok^ie Tool. 9d)i 7i3-P ^pni?»n Ml 4942$ 



ATLAS LAI he PivAH Atde^dr^t. HER MAH, 9505 N?W601h 
StreeL Tamarao. FL 33321 



ARE YOU USING YHfc FMHT LUBflCANT? OsrtiF^d 
PTedudsspfreia&afti in cusinm lubnc^nSs^hvuikKJig Sp^l 1- 
v 4 i '::n, Cidting, Thritiiuiiig, Soluble end ££wf£7Ai5M lubfipcaoiit 
with 50 years Of Industrial tfep&fiUabilily. ViS& MC 24 hour 
UPS Call 1(506)354-2456 Fax 1 (201 >433-1432 



ArHOtfETlS# KIT?2WF r -CompopflnEa to small Ipundry 
haal ;ri?gLina bam-wrMure m^flsunpn^ $65 Dffl*il$. DC 
PTqducIa- Bh]i41D5, Hopkma MN 55343 



LUMBERJACK cha?ni ga*y sawmiife- powor-lwd Brown 
Enginwring Bop 40 Wasl Point CA 95255 



COATINGS 



ABSOLUTE SURFACE PROTECTION to wood, 41 rt I, 
rfc-enjiass und -more- Fnrt-f lowing ukSr plEwMii CUflling Free 
inh^mflliflri BRlChTSHIELD, &>■ 570506. Mfcanu. FL 33197 



EftEWjVIWTMG 



FREE ENERGY! Fusi-ibm Moto^ •¥& G^rujraipflsl Amiur- 
mg PnniTJpk'JS ;m- l Detiu-.-- M&A, R2EP, -Bawling Green. MC 

£3334 



SUNLWR RAOiAHT COMFORT to 3 wrts-hnur. 
ENERJOY REATWODil LES. Box 75 B, SeylX-Mk. CT 06475 



KEROSENE HMtn -5 DpuMr Wick Lihi $2 21 DC Hawkirli 
hr Hpa/icXt! Rflij:-±i N.C- 27$70 



SOLAR £ ALTERNATE ENETKiV 



SOLA ft, HYORMLECimC, WWO POWER eguipm^ni 
CATALOG. $3.00, U.S. 36.-D0 !drflifln, WESCO. Box «3& 
Radwfty, CA 95560 



SOLAR ELECTRIC SYSTEMS! PaneH, Ei5^ : onWft1, Booki. 
Free C^aSr^! SUN POWER - fiXAS, PO& £7*6. Fnoepod. 
f bxk 7754 1 . |409| Z33-K6G 



HYDROGEN FUEL GENERATOR [fsm Wgl^ en<S Sol#r 
CeUe. Plana and Kil 5lE<Ki Prairi* Piow?r. ®gi $2 *t 
^fTmnnlon. 4Jhertf. TfiW SMB. Canada 



HOME CRAFTSMAN 



WOOD WHIRLIGIGS Full-size paftta™ in^Eruclicmi 13- 
2? bee*, cnujunumk. dog. (’-ayede rw*dn>rw*er. tst, B^mgbird, 
duck S$26«iK;h. Jiny ib^r $1?iK- A* I f^h.l. S23 DC N. BkOv 
33ftS FfiuiTli As-h. ^26. Yuma AZ 05365 



OVER lMtt WOODCRAFT PATTERNS! Qitolbg df turt, 
pruLidUieUehiynH PLUS Sam jiie F*atf&m 52 DO Aocanla[BP- 
I T9), titfl 7367, Csriit i£ NH 03667 

2& CNRtimiAS ORNAMENTS, Swell SBW PatlHIB ln- 
c!*ueSea Paintsiig SftetftjcttorrSi. £4.85. Riad RubUflhs^ P.Q 
Box 795662, Dallas. TK 763T9 



MAKE TOPSELLMQ ’■'COUNTRY WOOOCRAFTST Otv 
9W i»clU5i^9. highly pro(il8t>l* df^kjn^ Csl^ldQ £1 09 
W-i’-lmld Cullerticiri, PWQi Fnntoi, Ml 4#436 



100 FULL SIZE WOODCRAFT PATTERNS. Windmills 
6?rd HsMieaa, Tnya, Etc £4.50 Catalog jara £.50 Hayes 
PaK&ms. ©C Willow Stwal Woburn. MA 01601 



MAKf WOOKH T1DVS, whittles. Utkk harps. *>iU 
h^i^K, CUKk?,. myw ww^her inslrumrunbrj. p-aH$ 

N^miturf wrth wr plans, kits, ^ipp^w-Oia^pg: S1-D9l.C^^ 
4$4-436^Cliwry Trw Tnyn B^mnnE, Ohitr 4371&-0369. 



WOODCRAFT PATTERNS, Windmills, WiAh:'rg S i :I 
Hdulii 5 Rioiiir’s. Flymg Du=k, PhumnsHil. Outdoor FNantofS 
Oil 4K^ £1 '» Gfatteri. 11B4Q US. 27 Monh. Dewitt. 
MlChig^l *13620 



FAVOnm WOOD TOYS, Rativrys. Pads. Wheels. Ca1ak>fl 
S1.W Toy? -id Jw. &?« «W4. Lr™Hn. Wijft 95264 

FULL-SIZE PROFESSIONAL PLANS Catalog $2.00. Over 
200 pi orw* anally desr 0 fied plana lor building tum4i.ne 
FumiiuraOeBigns. to: . CPn&Snfl?? Eirndote- Avti ■SiinrvMtw 
IL H g 

NEW! BUELD AMAZING LIQUID PISTON ENGINE Mem 

pipe iitNigi EaftM t^ana Free ^tofmallon. ABCO. Bok 305- 
WU.SenunsiY VS 534?9 

CRAFTWQiliCin^ HADKETW KIT lurn? 
into ^#?h. QmAhlhruugh — 212, Rgx. 3009 WfidaEbn MD 
20B32. 



LEARK WOOD CARVING MAKE DECOYS. WHITTLE. Cat- 
alog £1.00 i®stohdab^.< Siharlaka FM911 HOB 4J457, 
Doravilla, GA 30062 



STEAM ENGINE KITS P®#i& models at savings to yen i! 
$i 00 idarafiura P Raswiiirch int . 1>spC 7 RP 42 23. 

WiUhiviiio. Nt 146S6 



UNIQUE "uurirrv Crttl? Rerpeiuai Cakndto n^Ot From 
wood ExcalierK&iMw. , girifi,Fi^a£3Q0.jifiM Bbji 1017. Big 
5iuneSa& Va 24^ is. 



HPOD.HlQODHPftKING 



WOODWORKING VlOiOS Beginning T fl Ad^n^d CrH;t 
i^j $1 .00 DR TV, Hd* 3639, Nipa, CA 94!^6 



GOOD WOOD Penn a^tvanra Hard*tn>da Qv& 3030 al£es. 
12 specif, tjr toZ'lhiCK SutTaced. Kiln dried tfc Minimum 
Wnto Cmffttwood M^iis. RO ^i &oi« 14 M Drihwwjd. Pa 
1S632 



9IRD l-lOU9£. FEEDER CpMSlNATkON Co v trod bfvdg^i 
yallOrn deplete insliuCtibna. £5.06. BardFteuW, Rt r E-^k 
149-P. TlWlOh. FL 32693 



FLAWS, BLUEFRBVTS., PROJECTS 



PLAYHOUSE Flans- to uae indbcDoubdooi wit6 inoving 
oickps. winding, end Eky^ahts Weasi^ing ii r* 

giitres only Ihn^fi sftwtfs plywpdd nnd *ww loeta. 
Or dry noy,* siMColnio*<mcviw pinns F6r AtoyboLbehdhM rVd. 
S*f4J- £296 in. Premiere Flana. 26 htofUnghm Cr . London, 
Ontario Canada N&ti-lfii 

JETSLED IkMi r and toft* HHpaMiyft IhArt srwwmflbdea lar 
tn&fii 59.1fi to ADVANCED AERO SPORTS PO. Bex 
110133 Aurora, CO 0KH1 

CUSTOM HOME HLUEPHHTQ. COmpulijr « turtle draw- 
ings Preliminary set From flf per aquam Ftnoi, Ml aarts From 
16*. Sand ypurskaieh lor Free estimate. GDI, 271-C Loneiree 
C (kin, Clwyenne. WY 62009. 



DOMES 



Uu-fil soli. Monhmry AJp%iKi 3$ Gcndc-Lir Dnme $6d00. 
lfiiy| 3J7-310QL 



BLflLP YOUR OWN 9UPERIHSULATED DOME HOME! 
IlluatrMed *alalog, (Aan a, pnut - eend $5 00 - ENERGY 
STRUCTURES.. 393 Wl&Dfk St. Paul, W 551 05. (6lt] 772 
3590 



FOR TTE HOME 



ARE CRACKS IN YOUR BASEMENT GETTING WIDE FI 7 

Boot lei ahihmg te^irotetjons endanger ys>ur hc^TW Sample 
Crack Monitor i.acXfi sinjchFal mcwgmim Si 6 W PPO 
Awqng^Hl. 2 K6 Qyagn. WagluigAn IL 60097. iTCflii 244 4179 

tLECIROLOCK, pfflF[jranvm[ftfe Kfiyprc! Qncw Hijlu^!. 
SysRi-T. fits: ESrocliiir* und □rrHra ^■.vIritis Aiill-u jLuh, 
to.. 1320 Csansr^ SlriMII, OTNiaion. Rl> ^£S2U. [ADI I 943- 
2966 

[Mtawl on nem art 
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RMIWHCWE 

{CpmwHied rnwn preceding p*p*t 

GORGEOUS PlidlgwiJ^ find Deo* Mur**? F?w B^OChUte- 
Brandon * 2717 EckfcS*. Klin^ath rails, DR 976£fi 



HOME BLMWQ HEMQPEUWG 



SPIRAL Sour*. wupK&iit {jKMard"& Bo* 502. Logan 

K5 57E4Ci (St3| MH 4-.U1 



CQWTCS5EP EARTH BLOCK MAQ-OJE 



AT LAST ihe- IMPACT 5fi$. PruchMfl ErMi^p^ansirve 
Passed i*r1h Birtk And lriu n^rSiinj! m tKiPi i#gr1ti 
BOulMte&l AhHItadfuee Lid . PO. Box 1363- Gnnaiiyjh. NM 
B?04fl Sa&5f9e-6te0t 



AfTTSr CRAFTS, Supplies 



PLA3DCS 



WSTOUTE LkhikS PIkiici- Crystal sieaf. cetera. For 
cabling, embedding. costing. hfcer glass vvq. fepainng find 
■nprrjdurcAg- wit*- ser Mnirl M.i king Sbpp->-P^ CplftlOfl 4S 00 
CASTtHJTE, Dept SSP'PM, Ekm 391, WwdUwfc u &»${ 



OO ITTOUnSELF 



VIDEO'S sASlAjCl'ftital teals. Computer Krth^.drF.Sru^rlr- 
tgl wiring. cerpanify piumt-iq elding, etc FREE CATA- 
LOGS- AAUIM 1M-PM Engineering Center. A (hens liA 
4689 

INSTALL YOUfl OWN H GROUND SWIMMING POOL (or 

rc k™ ra 1 1 Cheswic* Pods. ftl * 2a. CbKwick. PA 

TS024 4i}f7464 Q& 

HERiLPC copter- laftSr printer narhidO^ For Yourscllcr 
pnsMabie bupirwra inelruclmndl Video and Supplies Free 
Interm^mn |5l?kSffl-fcflO Morac*. flB47 W grin. l-^Ck-D^V 
Hills. Il KHS7 

_ f!UVHAGE~ DOOR OPENERS ■ Radio CdrttrcJkKf - Bu-f 
Factory Dmed - Thousands In Us* - F ree Brochure ■ Euy 
Hometwier irKaflaliun - Shipments By UF5 Or FP 
Helpmate Eguip-mewl Company. 1G4G Easl Empirs Awnua 
Bftraldn HarlKir MP 4JQS2 

FIEF AGING KITC H EN CABINETS Silly minute How-la 
Viijeo Sii kb Pius S' 25 PAH HiiiujpH(fej&e Bos* 095 Ppml 
AINnqn. MA QHHj 

ARROWHEAD Making Made Enjy 1 Inrap-imsuvvj hobby 1 
(ntormarinw £1 .30 owr.nLinb CtjjH* Box 50-12-M Cnnuai 

F&rh. Oft 97502 

ELECTROPLATING, Ccmptete Texlbook Electroplate 
M®taMht5.Npnm?1S!liK *14 96 Oflteil* Fnpfl TnofHX. Pfllm 
FL 3290MW% 

SAVtTtHJH VCR IntifuthOriJl yidftp and pjili kil Tor CHV 
BBtvipjng and man common repair &end S3& % plus MaM 
pnd ftiotHH * ip Ed * Yidtra Service ;Sfr7 Carriage bq Tuba 
City CA 95991 

NEW CONCEPT FOR HANOT MAH. CuHomued &tana 

Tour id^R. tvrrwU ml? cbrnpli^lp S^rdinp p£an Honw 
I-.-7 STS. rteirtcs, killchsfrxx, cupbonroa sic P|.ir< drauin \a your 
Spec's. Fill Cumptete sei *vtc. J.5 A?r intnfr PJC. kagc Pinnwr 
PrOdudA 110 -SduLA W 'd.fr-i Avt . 5uil£ 142, Miami, FldrFdd 
33130- Mcme^ Back fiuafan tee Acs Now 
PERFORM AUTO eODTREPAIflS ir r om,- ,-.#ki 
" iriteimaliy^" Avid- Prq, llT E 37lh 0 u>Ik JWi |. pv+ii-and. 
COSOS^I 

WOOdHURHINr. SPA HEAtiH 1 . Cur h^flNng «»15 1 ln*i. 
wnsi^e easykpbuij l^LrUiated iMfiiicb™ £and s.9.^10 
J Enterprises, fes 41 ^Db. BacrameiilP. Ca 'Pje-i : 

_ RECV'clFtOUH MOTOR OIL - in i-, SS00 Ti:- Gortc 

PQ& 324B. fialiRbury. IStC 25145-32*2 

VCR CLEANING BOOKLET. L»n> Id -h-r:r, ynyr VCR 
%ettd 65.DQ 9 te .ICC A PutilicviliQn;, Cnx 1415 CufriDX. B C 
Canada V9N SA? 



B*G MOUTH Ceme^i Wteei burfe sab-age yft«s 
™te*MiB sPi^ws 1eoi3 JMS Bfu 26/. 0dn3HS©r-. Ail f :^ii 
C^talpgi; I.j^Iis^ 5byrcpr te r Arching 1 J&S5 
Oirtlrtm-v. Bdk 924-52N. AlMnEn. GrC-rgifl, OkTtll J- 
FROJECTlMt TV Cbn«R youf Tu n? project / H»r 

picteffl E«y Rpwn? comp^riibls bp 12 5W pr‘D|*i?Mf^ 
PLAHS AND r LENS $24 36 Ptolrap.Dna, Systema 
available . . mueteated catalog Free MACROCOMA 
156G Mrt r. Steeai Waabinglpn £ru3$«ng Pennsylvania 
l#9rr Cntd*-I«rd prdMic 24HRS (?15] 

ELECTROPLATE tnpsl me tali, kits H7.95ppiJ intent 
£i OC. Judsonca SafaL&ga. Cherokeei a 51012 



AUTO ALARMS: \tak* ,-.rd m^UlI ynur n*n £4 H'. JCM 

Alar na, P.O Bax 32271, Chiaed.lL 60632 

FHALLYI A b^lhlub 1* rite wU Ibtil. UofteybAdh 

gu*>'anf«ftj S4 95 Beaipia Buk -9&32. Sail Lake City. Ultf 



THE A0C'a (M &iVBerefmmg InfltriKte fi jpersun step- by- 
atop how te prinE l-shirts $36.00 CO.D USA 714^2 fAlfl. 
Screen E-Z, 450 West 1 JTh Sweel. San Bemafd^.CASMH 



POPULAR UECMAtttCS TOOL CHEST. Ccmpad rrAtfc 
Ireim cherry w&Pd Ft^ harkHi«^ ease, n'a acictiallf hyp 
Organised hkt ter easy apows Expert «>as 1 rjc 

Iten prelect a tuulal-onp rust, kncludes plait ter doHy. Sa?id lor 
Plan PC-1?4* £4^5 to Popular Mechaiwce. Bgx 1O14. 

Ftertib Crty Si a , -Naw Tort;. N V lQifri 

COMPUTER DESK — Build yauf cinftn thtett-ptece comput- 
er elalkm Tnm stale-ol- ine-art de^it is both stylish etfi- 
cienl and rannel b<? boutf*i enywhese p> 3« iPC'iSS&'lfi Kp 
DESK. FOR HOMEOFFICE Build twi' own twopiteie 
dew. m^ching bo^cste arid sj'iO d^ 1 £nea. Vlal-tf ythir PlrCe 
ufrto-dale \fv des+gner la^tioa. JFC-ima-S?.S5'i Seryd order 
te pQ. Bo* to 1 4. Radio CHy S4afiipn. Nnw vprt nt hQtQt 



GLASS SJJPPUEB: EXtFJING SUPER 

CATALO&PH $3-0CL CORAN-!lH*L E& (NOOSTFKS. 5W E 
SECOND. BOSTON, M A dll 27. 



"GETTING Stalled te Steiratyj $1 [k'! Whillnmprr 

Box 2065T. HanOM,- ®Zm 



CLOCK movinnente. con^Minettla, plane epo*y. loil and 
art j>nnl^. shaker ppg&. touch lOVteS. dPbr harp Supplier. 
Bible- ilUCki, v<dwo5. IrangFer an. ^tennilR over l^Ofl dlema 1 
WbOlei^ecalil&gSSQOttteditedJ SrapOfc Bax 4^ P 
Andpvey NJ fi?52t-i>i53. 



PROFESSIONAL LDHOGRAPteS quality wl at1r#c*ivt 
pnee^. FREE broebote ^rde Art. Rt 1 Ha* MB, Cnteip 
Tenneswe 



CAirTOOlWGt COMMETfOAL ARTS, 

WHMWIWG 



CARTOON ter Fun and MwMty l, l Free!B(Mk:lBt l,ll CartOOiriS, 
iidn 4061 4A. Detroit, Mir/in^n 44240 



FREE L cit 50 rtv : Books- S«pn Pointing. 

NutwCHXd. 394DC W Pins, St Ldu‘ 5, MO fiilffi 



MODELS MODELS SUTP1C$ 



hfunO CaRaoA Model Plena. Daiateg J2G D Green 
RMl 19. BDh ^2. Sha'«iw. PL 32S79-08Q2 



BONUS Q1te?i WdOden Slisp Kite. iHi^bby logls. Dr-empL 
X-ActO CEtaN>§ £1 00 Sp«lrt Hshbf A Sconce Mill. 
29632 Lori. Lmoma, Ml 4fi1S4 



TRAIN MODEL DECALS H-D O-3-N KaH^gwinl wted.on 
CataJog 5J0a Micraacate FOB 11550. C && a CA 

«S7 



NEW UNIQUE IWPELEHS CHRECTOflV. 550 valuable 

tmur^ gniy $4 pg Owd*r ngvr lea Enterpnse?. ?10B Weal 

Brjvndan Bivd., 5-uilr 161 P, Bnindcxt Fibarrflp SJbll 

■FASCiRATiiNC LIVE SHAW WOOCLS1 Con^Hete 
"WILEfiCO A MAM O’O' Imp ti. rTS OH A5SiMBL£D. Owjr 
100-TritedS TrACtDrs. Miinna, Cari, TrcicSM, S^idnpfy Era 
gihEte and AfC’Otte^Orreii. Stunning large Ja-go^H cokurwd 
r-aialog S5 35 Relunda^te. Sitki Farta. Siwice. LARGE 
&lS<-OUNt£ Otemomd Cjvlerpnaw. Dept F»4A Ho> 537 
Aie^r^rm Bay. NY 1 *07 PHONE: 013J 4 ft-i T? 1 



MASK TlIKKSw JOKES, 
VDtmijoausM 



FREE1 World 5 Labeling 16(KJ Jbkes 

Tracks, Science, Spens. Hnbbiea Jaitedo«!-S>«nirt» F-01, 

Byadertted, FL 34206^500 



FREE CATALOG: Ventriloquism. M.vrpc CKwnmg. 
#tel*y. BaildCming 1 Supplier, hrtlruthdn f nlgrl.iin SuPPifL's 
lully PtUliUbly! Matter, Ban 420- PM Lmlfeinn, CPKsrjida 
B01G0. 



FACE Caiaiag. TnChi Pu^iea, JUkra Over §0& llems. 
WlFlklBf * Wond&te. oapl FM-11B9. Uukdite C¥ 065TO. 



free Trttk and Catalog aend 51 .DO. A cu Magiu. 7917 

Nordica. NiteB. IL GOS40 



HOBBIES ^COOECTIOTO 



NAZI £ Niylon^ail Mhvlarv C?llrTSihl^i. FREE ^Piping 
HMA Elax 1SU6FS LaPaySIW CA 5JS49 



M1LITARV Medute Caietegua- Si OC SubhtripL^i' Ta.nlv 
m W varTxm. Skte 1560 Fm. WiWomir, C* 



FLACS 



FREE FLAG CATALOG! U.S., JHiluviCal, teten-iaiidnal, ifi 
putdoor. -custom rings. ranne.«s Flagpoles srcoessones 
Browse n Buy. Bax 504- R6. Bokenka. N.T Il7i6-0t4>4 



D6CAL5, EMBLEMS, MTOB 



CUSTOM EM&HOtiJERED EMBLEMS. PINS, DECALS. 

Fn&tf C Jtaido , t>ii^e5 RusnSkelthi Sladn. sip J a?ve. H.vC 
10014 5^2253 



/ujenofjs 



SEIZED CARS, If uCfci tSOAii. 4-wtwale«. rbDlL-r^nei by 
FB? iflS. DEA. Avttenbte youradcft ntw. Cal! 9fl2-?54^ 
Eid C'lW 



ANTIQUES, RELICS. WAN GOODS ft 
CURIOS 



FREE L>94 to Serious, COftecinrs 20. COO Indian Artil^ClS 
Spee^. Pots 5D.0QD Wnwala And Fossils Ceddgi Tiedmg. 
Bon ^g. MuHrsesboro. iuscafiaaa 7155B 



AMLJTAAV PJSlGMA.ETC. 



ULS. MWJTAflY INSIGNIA | aroeCnidg. 12 00 ^rteters 
Hd* 3133PM. Naples FL 33539-3133- 



WOFftOWtlf MflJTARlf WSKIRIA. 1D^Hfetnt£.lO.W 25 
ditterenl $26<W CulB^UW 12.1M INV^CTA- 740 
f'P.iwn C'n.iflil .1 K1H 6x6 



STAMPtaiECTWG 



50 YEARfli Old rrfiwn diflpriMfH unded Stales, -okb^ HMy 
years Old-25< wrth ip^^irnY^te JftKpn. Bfjv Cll-P. NeraV 
Rochelle. New York 1 7JUT1 



FREE Gin with F|f%1 Purdkaae U 5. i^dvAls- And W^rat 
List fi*7VK0 Kte lor l-|Ti-id| The stamp Ekrc^kjLte. PO. 
0DX 456, Merited. U j 07S40 

TREE 3t4rY4p Caiaiog - C-CornplAIn with Ml 'hr IaIqsI. 
ba^oamson aiitelby and ^daind vus^im You re Frew whrn 
re^jfi^tmg Buy only iMVlt yQu like ■ Relurh Ihta 

rmrl Pl?w r:pw:ity U & or Foreign Catalog Falcon Smmp 

Cdtepawy. L¥epE FCH9PMF. F^rjir^r. t|Y 1:4735-0300 

SURPRISE U S CilnltebnrarMrv^ mi-Tty-ri: - {1 00 Pft) a|f- 
provafe Holly. F.O, Box. 31067. SM. Louis. MO 63131 

u S, fi oommemoralws plate tmeks w 30 nvrnl cummunQ 
r alive? ti 00' Appfdvelfi Gordon feayison CoaftodfiooL NH 
03229 



FREE sampia plus GHlaii^g. Jk^tenps. $44 ^ F.ImI -1 aI;h> I 
Ww=i Bk>omltetel m 46633 



SEVEN Mini US Plate Eltecka plus inr:>rm:Llign Mdl rgtrfw 
mak? you nch Si 00 PBS, Bo* &417-PM Lkiwwd, ^3 
W2« 



£*DiFFEflt#4T OsdU S befi^i 16*^ and 1909 11.00 Ed 

Rdush. 423- Fbiepfud kLyn^iqlij. 0hk> 44^7 



OLE US. alamps on agpraval Sherman, r>OK 1 6^156 f. 
Ftii^edelphiaL PA earn 



FREE! Surpnw CfllieclKfn ^.iSh W^Sb OduKt. Eds 
750139. Petaluma CA 94975 



ONEI Tyrtl! Tf*ree! CWH Stamp Approval Flcrg^r-^tegii 
CatateD Kioatef 4164 52nd Si.. Sain Dtego CA 5210* 



BARGAIN !TK W0I Id- *10* Stands 25i C jality Appmvah 
R Pps-itf Box 1<3, West enoakiwld. MA 01581 i 



WORLD Widle 5t emp* m?n«¥ted in bgdkfr dn Hftor^val 2c 
and up TRUST STAMP COMPANV , PO £<w lOP-P 
Jari'^h.HL N T 1 133b 

"■fVEflTEJJ ERROR 1 ' 1 100 OiHteiunL Undad Stalls, 

*Hh e^iovite LutAf P O Eton 7-363 Sillier Spang, MD 

20907 



FREE U S Min ■ pitlu ■ >:il r«:;cr j>"-cri: Mint approver 
inckpfsed. HildtebrAindi Bux 466? fianla QLxtb, Cte Inrnm 
96064 



4 F-OKfcKiH yeti 25c FSequeel Approvste R G Sales. Bex 

1066-M. JanrajlH. N Y 11431 



SUPERB mint G?«nitd^ Cf*l«t tun. 1 94DS* #r* 0"*y £2 00! 

ApprpvaS. Ckiu&ei^liil, Bax 66, St JifTumrg, Censcffl J7J 5T7 



FftEESOCane^an gtemsirt-imlhagprmral requsi Hnni-j l.. 

PO 6W. Swa CeiiibmiA S4402 



FREE ! M^lsrs'SdteeiK^ WVlh A(^irf7v#i& Sp&fhswst. &G23 
MteJ^en. Spokane WA 93205 



UQfcJlOAtlWG. FieirneflU&utt M AfiCumutetion. air^ar 

L«ie Fne Aiatate- Msynerd ma Cii75< 



200 un&nrtDri slampa. 25p WaPtFwvicte .vppravnl:' While. 

80 i 999-HA, DUhfldjh. FL 34697 



APPROVALS bfte two ipvd hire? cente $1*eH. I6i3 Norlii 

13lh S^rni, Fan Dndgu. Cnya 5DS01 

209 DIFFERENT H.S» You'll be delighUtd, rniwlul i'db>.- 
rating Hswers *rwrn#E pambrigs. sfc Wdh SCARCt ap- 
or-ov#n ^anwl i*n>- lime P D 4£16. Wiraite^ 

Salem, HCZ71 15 



SPECTACULAR! WO id h tiding Sspmps fen 25 Court- 
lnee. Oni> 51 00 wilh teJte^l burg jin:: unU seNMl^alappruv 
ate StemmPlua . .D-MK9, B&k 9fl2F Toionto. Canada WHY 
2N9 



SHAtL liDidetedl 10c Approvals Bam CPazen, tot &G6 
DeH^y Be®:n. Ficmda 33444 



15 CdlOdul GrpiJk SEennis Appravth. P*pp?5 ite* 
41 a Sev.fmwur. Cl QrtAfcr 



FREEf u.S alamps with epprovels Barria 5<Bffips. Ban 
5B64.P. Mobile. AL 3eKK# 
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CQM5, TOKENS, CURRENCY 



COIN COLLECTING tor Ifl/fiSlmanHPr bl I flrtpGrt aiTCrtrt 
how 1c gel tuned Mtfieretd buy and at'i 52 OC ABahley 5£ 
Ca/sVul Drive NoHh Kingstown. fl.l. I328S? 



BM>CULAft3r TELESCOPES, 
MIOttMCOPES, MAflMFgltt 



MAGNIFIERS, LOUPES. MAGNIFYING LAMPS, Catalogue 
53 00 Conmtetnca-Ltd., Bo* 27B. SL Lan'-bert. Oue., Canada 



PUVS r SOIHIG^ MAMISOIFn 



POEMS- Scmgs Wanted. Frw Recording PteSrfishinft 
Hr a; id way LIl-siL PrcK&i-rLhOns. G*t SamacUL FL 

3357ft 



FREE SOWGWRfnNG SUCCESS BOOK! Top Rctoar*&, 
BZM 235D5FV, Nashwile. IN 17202 



MUSIC NMSTRUCT10NS A NMSTOUMENT5 



INTERNATIONAL VIOLIN COMP AN V. tocevrttod todl& 
varnisHes. parts, eccessortes. stongE. oases irrshtofronte 
bowa Violm guiter hilE Ca!n*dfl £1 ® Sept W 



IrtOUN, OUfT-Afl. Bto . rn.gk^rvfl nfiBteriflft BGCe 5 E 0 ne& 
Iwgka Cassfctf. S> c^O iivigrnMignM Luihiro Suc-spsy Sc* 
5*ffi3&7, Tufa* OK 7415a 



ACCORDION Top flrprtds. Curdcivo* Dl-v Din&£t “rfrnnn 
aoui DiiCfi£jh&. Trade*. accepted. Hee brochure PW 
Adcerdion-O-fiarna. 10 Weti ism Sdrwt. m* vgrk. 
I» 11 . Photi* 21 Jft 7 wm 



m NOS. PLAYERS, PUMP ORGANS, Refcedd and Rep^r 
Cttpfi&g Pi HtrtM’T?.'’ Etogks I ro#urwfciibl*|, Veslad 

Prtfct, Vasia I 11 Wtfw York 13350 



ACDOR&K^S.eWK^RniU^.fJirttpnibq^Hi n-r-w U »4. 
rqp£iir$. lrnrir$« {radii uirclA C**ligltortO. Be* 403. Wflrrfln. 
Mi 4ft09Q Ciialdgsi 113-755-6050 — 600-325-1^32 



IN^TWMENT KdS 1 Build AppeteChten .and hjrTnnOfifO 
riulL Ine'^r. biiri^t ever' lur£$. ftarpiiehOftS* 

Free 'L.ji.jIuu FM 4415 West ColPfli Deewr. CO 

BOHH 



PLAY HANOI Learn Prom ramajfl teacher by cassette 
pnvate Le-H^ns! !rnprxmart+bn. chbrding, ctesaioal goapo*. 
pop Fn&fi 'jisrlfr tawetto '. Pteno Un^rsiCr. 6 o* TOO. 
fttedrtM. Qteggh S 7501 



PLAY Lx-:i: 1 ir F*$t Art/ style. Write, Guitar, Bux 350. 
Stwetod, NJ. OKI? 



SBFIMPnOVEMENT 



SELF improremtfn? Bix^i F r^ Canal** 1 FMCN, 5i3 
Faimfew 7mai:P. N.J. D7E57 



PERSONAL Leadership. Building your own dream mt 
chine Guarantee itSSpiusSi £0 and 

having. IMPtL. l <25 Lto*; Ypfilsmr Ifc Aftl-^ 

PROCRASTINATION^ to^gdl lhmg**ew MyMcihgd 
work's Ftevort K F^ynfilds, POB Man{h|sSleir, 



BUtLD -. BOOT d I ROM, NERVES ol STEEL ! Hm dala^ 
Ghdi^-Ml Sok ft i6fm. Loa CA 90049 



EDUCATION A JNSTHUCnONS 



LEARN TFUGONOMiTTRY: progr ammei? video upa lea^- 
um Lnpon*meflrY quiekh/. simply. Faekaga mcfcdae BOiensirjc 
ea^uialo" Send Sl.SOtor irrteinnsiion S 4904 *or VrS 1 ap« 
AteBrilt Trchnnlugy. Bpw 100. Alimony, NV 14J0£ 



TERMPAPf R awfianrc 16.276 pip^s totilnblv 1 
page cataiofl— rueh j? w Hma^h. 1 ijh w*N},4 s^me-^k 
id 5 An^k?? 9 C »35 1213 * 77 * 72 * 



CLOCK REPAIR. C^h JX^XhvZifiD Skill thiOVAPtt. Irei 
calatog ScftiMi erf CkKt fl^i^. Rai W. ^il Adpui 
Wfly Aw^ndaw, SC W 29 



OETECTFV 1 HQfftre Sty*/ Cdu^tfl. F'Xrt lAP«l O™. E 4 ll 1 i- 
^ad# gntiK tjryrfl Prortw^nfll InMwligpIpr Sch^, Ge |?1 
CP PC 4125ft, La:: AngeteS, CA 9003 1 

PARALEGAL GRADE B CURRiCULUM A« 1 N»ted in- 

Oepth Iralning by M^flspondefioo fltA^STONE 
SCHOOL OF LAW: 1^1 yLSin; a? Ingai Ertar«ig Wn\H ter InMr 

caiai&d po rweoft sepi. pm. Danas, tas^ 75379 

FREE &lil£)C- Earn mpr* mpn«y with Su c*;<ro 

P'ciwftr CprnEfp^nidehCe Dipldma C&urset. GWitAh 
Iria'.iiu'-e ?61A Ade d'de Sorter Weet Townlp. Canada. M5H 
TY3 



UNIVERSITY DEGREES Dy Wail AiCtedi ted Eucr-^te/i 
Masiftrb. PhD's. Free Faeis- Revealed. Careers-PMH Bo* 
J?06a§. TutM.OK 74H7 



E* TENSION AlKI POfcKa^aduJte m ^IVlbbOpl.y, 

Art. SwniM. Botemc. Mfidicine. Honwopalhy. Rfidiomcg, 
and enher^ 30 suhtecte Corrrcular tree Cn maul S 1 00 raterd- 
^blb] Roqj;rlar. Swagex Oslege oi T-echnolsgy. Hagidieid. 
Dtniftil Soswr. England 



LOCKSMITfiHG, School or Matler, 

O^raespondencjG and Shop Tr&.n?ng, Box S14652RM, 
Sacramonto CA 95S2 1 



LEARN- HoynkHiopaihic MmOi e:n& 0 / Naterop^lhy Irom 
inflematibnalN Accnedited School, to Frotesaiunal Diploma 
^jisrdard Ottejr courtws Oidtetna- E^afin^NicI 

196: Piotpeclus, Fri^: Miirm.iil ? Oelara':.; QRANTRlDGE 
FOREST SCHOOL R^MiipId. Dfmnhill Su qA4n En^lruld 
RH177EK TfllBM 952«.FWt OB25-7TOB7. T® D0Z5-79M14. 



RADIE5THESIA, Radigninsiind Dcvwiiing, B^$rs,Ccurtan 
and Eqtfiprhem. Electronic Nomoeopalh/ Epuipnteni l&lua- 
iralhd 76 Pago calalogoa F ree c^r rpdir 3 dollars^ EilabllsHed 
wr 40 ytars. enjoe- Co pen Laboralor.&s. HtgM-Qid 
BanchiH iimfli Eng 4 flndRniT JE 4 Tpi^^^- 790?'4 Fjx 
Oft 25 - 790 W T{leK 



PtANC TtrNlN<> FATS ■ Piano tuning - Ctetlronic organ 
nervicing. Ugvnede^lyntlTgmp FrqKi {oa-klifl Nilr;. Br>amt 
School. P.D. Bob 19700 SatrartienKi, CA 2S^ia 



HONREWGNT UNIVERSITY DEGREES- ^{tidior'v Mas- 

lir 5 , Dedl^raixs Accm^ilc'd imt ■ pnnfiue. 1.^1 Cretin tor Me 
Free si^liten pdge bOOkkE. Ck John Bftir, P.O 
B &1 ft26PIV(. eeniftfi. CA 94510 



PIANO 7 u mng qutokl/ learned with- home aludy dOyrtct 
CKpid-rna gianted Amen^arn Tuning Sohool. UDSD Tailor 
Dvnw. Mg-, gan HW. Cal' 1 UftKJT 

BELL'S BULJDM MAINTENANCE SCHOOL. nift4 
Anl+«:h. SuiId- 123 . Qitert?nd p^rk. Kan^a^ 



RAOtOCaredr^ Frwetetaiis Oa^ S^£. 564 ft. Caiganr 

Altana Canada T0K 1A7 



a PARALEGALI AsfJBdrfRd Allbrrwv InsirxjdKm 
S-temfl Sludy Fbundtd iSTt 100*5 Griwfe Funancifll Aid 
Awvkblv Free C AUk* 1 SwEtejrn C*nrer 
Insirfute, 164 W. Rot-mi Palm Rysct. RrtCJi Raton. FL 3 . 14 ^. 



Pt^Y APPROVED UNFVIFISJfY DEOflCESHEccvidinRcal 
ftpertfr ttedy f*i BAch^ijr's. Mi^lir's. Ph.p FULLV AP- 
PROVED by Calitontid Sl^te CtepEuimanl o\ Educat»cn 
Prising p->j^ teculiy counsel? lor irakperMleht study and Ate 
flxpenehce dmetfns 15. UW enrolted ytirfanfe. 500 lacuty). 
FREE INFORMATION - Ricftad Ctewt WO (Hmrd?. 

PrRiidorir Colorntnp P^riWc Llnrv#nvty Onpiilmpr-I 2 P 6 N, 
1 4-1 S ThifSl Elrtsia, SJh PUPHl, CA 9490 - Toll 7^.(3001 227- 
0119: CaWQinia rflOU) 552-5522. or MIS) 459-1 E50 



LEAHH BQQKttEE PtNG- A C COU NTI NG. Home- Study. 
Free iilerBlure 3002 23-4 sa? De pi AM 127 



SPEED- READING made EAST- Atlounding new reading 
nelhod 1 Free irrlonTiation Stnpis. PO Hcnc 4i4iQ. Raign 
Rouge LA 70835 



fiEC Qm A PARALEGAL IVgrk w4h ^Clomeys. Hgme 
*1udy. Frfea cdliilngun 6CCh22a-4S42 Dopl LM127. 



ATTENIION: NEWi Siidfl Vciw^l Flhynwng G^mt F^sj 
detflJN 1 McCormick Teaching Aid*. PO &Q* 1 1152 PM, 
Qklnhnnirt Cl/. OK 731 SB 



FyNERAL ianrv^e toe4Hdld OlterE Hpmetludy Mortuary 
7eghr\H;i?in Prggr^rn?, Bmk 11&4 □f»grhs«S fta-ach. FL 35443. 
100-32^5532 



SWVEVftG Gineelpgy Lkryd fiaynrusr - PhaltifiFonjI 
Gisnud^g^l ID minute VHS Vfcfe*. SI 4 50 SIR 
Ehwr(Kif*s. 323 Auilin Rhymer Hoaer. Etowlmg Grwn. Kv 
42T0! 



SCHOOLS 



HIGH school AT HOW. mo ClASSES. Low mgmhly 
pav^rt^nl*. Intermalion Ir^ Our iJOth year C-a*\ '400-22i- 
■rfiftC gr write Amgrtonn &?hggl. D^pL. ^345, 650 E 5flth Si. 
DNica^d. II. 50637 



LEARN CLOCK REPAIR - Earn big (TO>rt«y a iv>>, al hOrtU 
be v^xjj own bott For del It tener 52 00 -i applied lo tuibpnr 
to NATIONAt, CLOCKMAHERS &STHVT€, PO. &g:f 449 
Lrwistown, PA i7044.Coup3o appr ovnd 6/1 he Pan rtsy I vai-i» 
Department ei Edutation 



CMPLOVMEPJT WOflMATKJfJ 



JOBS. Ar y Si^Ie!. An/Ck:CkipaL£>n indudirtg Gt^vnrnrrtdnl 
Slate, Alia Cruawhipa. luge. Ships. I^yerboala, 

Giinga. Wcmem-Meni wyMkmonbMHotTne'nicinlh USA p^us 
Ovgrwaa telgrmahflfi SSOO N^ipnwKjti Emplgyntflnl 
H 20 TPM, CflflirN, ihdinna 471 10 . 



EASY Ejrcallem Pa / 1 Ataemb&e Froduds Al Nome. 
taaiW-& 41 -ft«X 3 £}n Si U38 



KOME as5^™ct>' agVgniptiw i^ahi. iyp*r^ 

5 f?wing. Apply Now! |£l 3k Efll-fll 11 



POSTAL WORKERS HEEDED 1 52 D.®ObyMr' Oeiaila. 
Unliniried. Boss 2 &S-PMJ. Sen Juan. PR 0 C 9 ft 2 



HELP WAN TED 



OVERSEAS. T* S1000 Dadry 1 FREE Iflt 2IMCPO, 
VJ1 1 0, l or, 'Jegm NV 691 12 



OOVERNMENt JOBS 516.040 - ^5923*^ NdW H 
Call |1H 5&54®7-5ffl}0 Eal fl-HSE* tor cumenr todera? usi 



OVERSEAS . 125,000 - 675,000 J F tee Report 1 EPlpto/- 
"Tfflrit. Bo.*: 1 STUD-AY, Indianapofcg. IN 46219 



AUSTRALIA WANTS YOU! Rig Pay' Tnmsfio’l.ilign' Nifw 
Cmpluyri^ilL HandbOil* — £3 00 InLernaiikM-ul, €k>j. 19107- 
AY Waanm^ldh. DC 2DD36 



OVERSEAS EMPLOYMENT OPPORTUNITIES. IT a -retort 
inCdm* A ntw -ite. Free tefidrl 1 DvetSTSsi-f 1 . Ek?=? H'SGB, S'^rtar 
Spring. MG 20907 . 



FOA INVENTORS 



PATENT AND DEVELOP Your tovuntwra Pbgralier&d 
pjkwn Agcrti ana Uaert«d Prated oi^l Engineer. Send 
FREE Patent WfOrMaTiON Inventor Should 
Kflk-e Ritrterd L Mi Bo?. i£ FerttsJde Dnue. Su-te M. Dm 
Hills. NV ii74ft ^i6| 4^^343 



PATENT tT EC&HOIWCALLT! Free details. Lipan&Ki since 
lit*ift RFhner AsHKiJteS, 500 ft Fvndulac. fiBChrngrid VA 
232 J 9 - 



DEAL WiCT wrrw A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER v»\h 31 yearn, nt tupenenee. 
U.Sl ar-<i mtofliahohflt palenl apblicatriMit. RATSNT md 
DiViLCPYfSiN'^PB^^th the ei per ien ceo fane Kpart CaNof 
rtsrie tor in*e CONFIDENTIAL DISCLOSURE and RECOfrO 
QF INVENTION lnrr*"di. ::'ian h n industry, M;irk«:iring Knnr; 
Ovoriiiu!. Praductinn, Pmlirtypos and L R«iMre:h Rradily 
Auailablrt Alsn spuciMuing in Copyrights and Ti nd^nrii I jj 
-LESS THAN ONE HOUR FROM US PATENT OFFICE— 
CALL TOLL FREE i-B 0 CMhJ 2 - 27 Z 8 wule Micfwei P. Kroil 
^eg^iietod Feted! Aitornev. US Fetort! regreN-jitiDn * 36 . 75 ft, 

iTl StilNigll L anf. ftyu 45 «t. MY l iT$l 



iNYENTOfli And Designer Fina4ly. a SAFE way to adyei - 
fiw your ig&as to t.OoOt cJ peopte i-x (wnniea a day' DDL 
904 SiUerspur, ^«7AJ, FLp^?hg Pakjs VgrdCd. CA 



FfiEi tor i-m^ntorer No charge tor pfdlecSion lorrrct 
gr gdii^gltobgn AIMi^lirp Inw^nrr. Fggnd?hc<i SiSiMV- 
Bi|CHj. GalOradn Spr\rv$±, CD ft 09 D 9 . Or Trtll F fee *• KO- 525 - 

bass, 



IDEAS. rtwinUdri. Irtchnrttog./ wanted! mdustrv pieavnia- 
Ilorvnatidflal expoertBri. l-BOD-as &HQEA ISC-RM. KKS 
u&flrty. PltLUAmgH. Fa 15222. 



REGIS TER ED PATENT ATTORNEY Dwiald A 
Kesi-teairinga 414 riungarfCMtt Dnv. HocKuilte, Marvland 
KJS 50 lHBO 0 - 746 -& 31 ft. 



1 NVEIVTORG! Cjn you end pnglit tfoan yo-vr jUW? 

Call -iw w:rtu tor y£uf !rr« Y>k^ iiu:iuri OvfiT a 

decade ol eenvea. AMERICAN INVENTORS 
CCTTPO RATION B 2 Broad Street Depl. VW. WeeTliflML 
^M&chuBelte C fc cet 1 -ftdO-M-S&frO &n M^isiachuBefla or 
CysijRrJa call ( 41 3 ) 



MVENTOAI ieei^ Irdfn my mietakfl. SfYnention H'M 
GH 0 , rtgn?, tdflhg ft 3634 



A NEW Idea? Call Nal>ohal Idea Cw-ier qi waBhingtoh 
□ c *tfrn -lid - 1^600-247-6™ E>d 1fl3 Cdte® Sw Tli* 
bnvefition Store 11 



INVENTORS. II yOu have art inveniidrt for tale hr lirtrtie, 
wnle tor i'M bboklei explaining now vie can Tie Ip you 
Killer Sal*» Corpcwatejn.. C'i'Fl. P'erTHJn!|. Qftto M 



PATENT, nurhe! irrekpeflss^el/ Free inipniiahen 
Kpl-'pr’.ai In^nlgraGongglterils. C 3 na §93 f^.tNgrtihpnrt NY 
11731 . 



LEARN HOW TO MAKE PATENTS WORK FOR YOU using 

"The Patarni Ganw Q^e heu- VHS 9 M .95 (Art | 3 .oa 
SftH Dg/am and Aasooiafiee. "The Paten! Gan^e" PO. Sc» 
3139 S. Tu«cn. Ariign^ ftftJftl. 



PA TINTS. Scon flgmsey, 4SS3 6w*n Sur Cglumbaa. MO 
21044 
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FOR JSTVEN TORS 

irgni pf p*gg] 

PATENT SEARCH LEGAL OPINION H50..D0 FAtenl Arldir- 
t*«v Frrvi irifocfTlAtiDn 1 -0OM 76-6670 



"PATENTS, CETT»KS ONE A Cn&VtuHingi flr mr*r frjr 
IrrvenSgr? AyriFipr?4 S-Isj^rl Pattern, Iflrmer paS^ri! 
icj»1mCTfcr Arid -epiSbfirert pftlens tfltbi hi:v with ew3r 
patent 4k£»riL : «ke This 1 9 a TnuBt " Ick any myenldr Avail- 
able n early Jtenua*y ^nlencwfJor fiwdmeriptiweiitefalurii 
and special pfe-pufenramofi pnw Academy &pgk&. Ctapc w 
Fbjilarad VTQ5701. 



INVENTOR'S Wiry Pay ThdutwtoS. >vi iPr Steten: LiL-kinr 
inwenunn Stlfca? Frae dei&fs on PRE-PATENT PROTEC- 
TION. |Z13t 356-&2S6 



INVENTIONS WANTED 



INVENTORS' HAVE AN IDEA? Dwi ifflo* WhHt to do^ 
Cg;‘ iHPflC tor ir^e intoiFn^Sinn kil Toll rrp* m LJ S arvci 
Canada 



LEARN to Otter xxjf inyenliofi to* sateortic*n«$e Fn& 
tx>?kl(i| OUH:n0C procedures. royalty rifles. raqinramanLa 
Kr^ilor Sal*- 1 '. Cnrparalrcwi C-5-IW Fie-IWttl. CHh-4 43420 



INVENTORS: Call TL-O tor fnrn intormalinn 1 50CM63- 
7200 24 hour* day - USA C^nndLa 



rNYtNTORS^ Tour hrsrslep U imporijenl Fgr Frws ftow^r 
C^SI Advanced Patent S^nno!-*. Washington, DC 1 300-453- 
0552 



REAL ESTATE 4 FARMS 



GOVERNMENT HOMES l.mr.St (U repair* Dnlinquenl tea 
poggMrty RstpcHArajEions Call (f JfiO5-6§7-fiO0G Eat. GH- 
20024 lew currinE *epu list 



RIAL ESTATE: FOR SALE Hunl r 3 k fishing jetreatA 
Ipkf $ mar Lamps, a? lypiia ol widfrtoerSS {?id|Hsit>ih. Cai‘ 
or wnlg lor Q^r NEW FREE CATALOG hhLWL-isMi ly IhOu- 
■unU:; ol id* tllili value* WUCti* UNITED NATIONAL 
REAL ESTATE, flTOQ-PM BelleYiR* Kansas Cm. MO &41 V 
Ph Toll-Free 1-fflXF2OT-IOEO. 



ABANDONED PfiOPEfltV INFORMATION - Si 00 

R^igehaven. PO& &49-P. Oi*r- En*n. CA 9&442 



CALIFORNIA LdE, Acreage M Monthly ftgi 

m$ 1 . 1 ™ AnstHN*. 



BUILD AHdUM Fcr Under $&TO0Q7 k Pmd*- Fnr Camplrfie 
?nl(xrrjit-.ijni 5a«sniJ S3 00 !« FulaOrtl, P.Q Go* 299 White held 
ME 0*352 



Aft KANSAS-FREE CATALOG Neural beauty LO*lin» 
Hus gijriid life- tor tenuis and iwiratn&r-i Fitzge^ald-Olsen 

R<Mll0riFO.Eto*237-P Eoenevilte AH 73flW CVI1aM-rr» 

ijflOOl 432-4555**! 64 IP 



FRIE CATAIjCXSS- FLORID A, GEORGIA. Nom&5. L WS. 
0uiifta5&ei Piea&e SfWCily Slate 4. pngperty prelgrr^# 
C wmw HETWMW. Bm SfliPM. &jincii , illn MO 95a5&- 



0AVt IMCHJEAUDS In Broker Fnes Ry S«ll^ Your Dwti 
HOTifi Homt S(iilin3 StiE ^Lidtr’- All Ydu Ntvd Ctinl'dds, 
Advnlising Tt;<: ■ "s%iw+fi idj r ei Qudiiilying. AmdlliZaniOfl Ta- 
Um, And Mure Fc-: Only S5.60 1 P'H S*nd Td. Godtev 4 
Mifflin. 35 Furman Ave.. Sayr^ma omT2 



GOVERNMENT LANDS 



NOUISTEADlhiG rt AVAILABLE AGAIN qD acre Hom*- 
iauni CebinRi^M and 1EO acri Agrculturai Hsjmp^^ris are 
dyttulflESa in wanDU? states. 24 hr HnflgnTfltio™^16f2J2-8aQD 
GM yiHU F •nsiruci'OfwsK. piFiurea. pi.^s state by stale update 
^rd. S2D to. Hdnirkleitd Boa 173S-X. Grass Vaitey. 
CuitovM 36945 



GOVEPittMENT LAND OPEN TO CLAIM, 20 Id 40 acre 
totaiionb amEL^abie tor fc20 gdYemnteni use- jn Ajiash^. Ansn- 
n a. Afhjnsfti. CflAtornta. C<n^idQ. P^nda. idKin usuImi- 
ana. <N«fvucia. New Meiucb-. Ore^da 

llsafi Wyerviing. Fw complete ins-iLic-icns. maps Ming 
tormi MKf telepJ*&T¥? helpline wnd $20. nr ri>r m-de mtonfrii- 
^ipn sipnd S5 Pijdlig i Trtle. &5« 20S2-X GriSS- Valley. 
Cfllitor^M PS945 



POOECLOSUtES 



fitPOSSfiSS® VA * KUO HQ*I55- li*ii gfi»- 

ernmenl Imom Si Willwy* crpsi chKk Vou re^rfir ASM Iflji. 
^plinqijBfil 1 pre^lrj 5 urri Ca' 1 (B05-] 602-7555 E?d H-1706 tor 
repp Irpl ymur Et*n?a 



BUY tr WHOLESALE 



WATCH H£ PLICAE- Ldweat pr -«! Wlarranffyi CtotopLated I 
£Aj;:r V^.pei ! Call \*&i; 9H-3U5A 



S€LT&, Suc^tes. Hat lacs. JewuirY Mnwe Ci^npietn line 
wllij^, R»g Pmlili Cn^nplntu desiler sari up Ctftor 
c^R^St m Anchor. Buw. 25>ft rV R ^nh Rtbnndeitoe, Ri? 

020n 



won L/iWlDE BARGAINS Inipdria - Dn^Uihip - CkiW- 
am - Surplus - Freebirt .|SLimpe<t Erwctetrei Marnu&a. 
-Lic.i 1717PM. Highland. Ind 4652? 



CO05C-DUT Jews<ry S Cran Suppites (Catalog 25<) 
Roussels. 107-1631 Dow. Arlington. fciA 0ai74-7v&9 



4dd,00d BARGAINS Uu&tw Y^ide?si»:c Muriy Fn» p LiC^ui- 
dAi.^s Cldintouti Job Ldls Pmqte Samples. 
Oeteila. Bai-^ainhuhleteOpportufsIies tto* 1409- A. Holland. 
Michigan 434S. 



EARN MONEY selling tikra fend -coseume jewelry, rings. 
*aJ:ehes Euy Diiteci. i30% Reift«i. Caftalog $i W 

Anka PM. 90 Greenwich Av? . Warwick fll i J iV!l^.' 



FREE INFORMATION’!! EYfiryPnstf Below Whdleiale. gu- 
Ahi uriicue dih tateJbg. Imp&ri. 9 J19 Lawndale Kansas C^ty. 
MO 64137 



MAKE Hnyit PrpFr1& G^riui-nc: le^Eher producIA Great 
demand Deiails FREE! 1 Leaihar All: 40 Nelson. S^vef Day 



AOVEJmSING AGENOES, ADV. SER. 
IHALMj LfETS 



NEW ACTWE NAMES! »stEl> STATES I lilMeJMTS 
SHIPMEMH Ad^piwf Labels HOTU*E Ocpgrignicy S«4 
«r? 3CCr£l P; 50&S^ i«KbS25. OTHEHSI AdVdn, Drawrtf 02. 
Sneltey, ID 3327-1. V^M&AffllEse f-B00-W2-3fl66 



NtW naMIS OAIlTI Fir* nrdipr "TR^LEP FREE? SAME- 
HAY ^HIPMEMTI Adhf$rv4 E^gfit dpfWrtumly 

trj 20H$e. 50H^i14. 

$123 LIST-MASTEHSv Eo< 750-&R. Wantagh. ?fY 11793 
Vise M&COD ordara can BOO-BS&Bfi&i 



BUSINESS SERVICES 



BUSINESS CARDS BY MAIL BA.T.5 firaHhiOS. BOX 5240. 
PortStodlrlh. NH QSaOi 



INCORPORATE withbu! tegil toei 1 F 1 l*u iXsbWei telEhow 
tocludrt tomra. Ceil Harvard Bd&Aass Sem«e». now 3U0 
34^QRP 



ODR BOOKSTORE CoRtea To You! ANT Book. Penodrfai. 
Casseda. Cassette Del imo rad To Your Home Or 0tf:» 

FAST FR£jE Oimr Ftorms. Envo'cr&es, Literates Cam 3CK> 
446-37J7. B 1 7-S&?'4i?H PM Knpwl^dgiT I r *; . Fort Worth. TX 
Til 53207ft 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



hU HE ftLPBR£FS STAMPS. HighSy Pmlitoble OotniB. 
SlampusT, P O Bey. 22909fGX), TunpB. FL 53622 



TYPE tor (toteing CbIbhjss fci.iD&'dfeduclifete 1st otoiir 
QuaHcr Citv Type. RD 3. Bo* U4 l-toMfytir«jk PA i93<4 



HAflCO Type FDundore Ty£e dnd Rl D irer Slampa cater 
■og ub. Mai\ $200 rttorwiabie on 1i*s1 order pO box tan. 
6ertMrt¥iWe, Ml® 



TYPt rkr>d vupplieH 1-ffl pnge- i.aUi'jy £2.® -dyduOlilPC 
lirAC Cifflar. feme Type. 1720 N Marftfctteld. GMC-and. 60Sr!2 



HU 13 HE A ^lanv supply c|itJA?9 ® ddduCEible lirM 
iwder. SIbf Slnmp, i720 N Ma«H1ield. Chitego. 60622 



YOUR addres* or mes^ago prwned on gnefnmt^ am a* if 
$ 1 l 0 k labels hnw -tircglpir |)»rhn'-n y hto-IPnx PM L*l€ ' 2!H- 
Rrjnm 1 H^rdqiman Rd WimUmville, GA 35653 



PRVJTlKi SUPPLIES 



OUCK COPY Pmdiiig. Lcr# FriMS Write: Nalicfiwide_6i4 
+tor1h Main. Rto^Tsingtnn hlinai^ fclTfll 



CLOCKS, WATChtS, OLD GOLD, 
JEWELRY 



HIGHEST CASH tor Gold. Jewelry. Gold Teeth. Hinge. 
Owitorids, Watehei. &Ne^. Ptat ni^m Majf Arlides Today 
FreefliM wnh tolorinatiDn Chicago Ctofid-fc PrBciooE Mgjteie. 
msoum Wabashi. Dept 5SS. Chicago. 80603 



WATCH REPUCA9! '. .I^:;l pn£rt! Ylarran1y>Goldplaied> 
Exad waighl! G*-: (404 1 B63-3USA 



TAKE NO CHANCES Deal With 0*dMt. teHaW* lirm 
in old gold teffiinew Estebli*h*d m t^J4 We buy DokI. 
§\bH*r. Plitmyn. Diam&n£fe. Highrtl Cash Free kitomia- 
Eton. Hose to dust! 1*3 23-A Eae4 Madron taiiflc 



BUYING G AM, silver, torklilt udnsatre *W*t ^der geto 
and sdvei cohh, G.F.,H.a.P.. gold Dialed etet1ran:c wrap 
andeyeglBuPrafnn H L Hel^rtors, &^2Wvr1SEi Bt.. E?'rafcelh 
II J 072DE. 20^-353-&&*9 



JEWELRY, STONES, MMERALS 



CHAMQNDS.FIMI JEWELRY by mMil - 5 trtw Cmkxp - 
lU.iGGO Pitta** 6 $10 Oh S-1DQ Purd' aw- C bubond, SoPfilaL- 
kMi Gua^anlt«S! $50ppd. J*G Reas^ret 7iOfi-M 
5pfimg1l(FAer fld.. CalunHwa. SC 2K£3 



TR E ASURE FVfflERS 



THEASUHE — iotas quarter mile away wirti ultra 
&efi*ibwo tocatix— brocitofe tf^w Hewarch Prodycla, &oa 
JTffiTO^AMC. Tampa. Florida 33S68 

riNDCtoint, Jewelry Goldlki^gete New Pai anted Hftvriu- 
tionary E^wiee. Free Qabtio^ Gardiner Electronic*. 313IW 
N. 55 tn A«e.. Suite K Phcem-k. AZ B50i7 

” THE HOBBY THAT PAYS FOR tTBELF bftCdrtte ii Rtasuie 
Huntn^g Equipment iie^ar Cdfitaot. Goto ^toufilran 
Teehnologws. 163d Faison 4 i(J2. CteSofla Texas 75116 



PROFITABLE OOCUBATIONS 



PLASTEHCRAFT Prbliiab^ Home Buarasa 3000 
Udkls Availao-H Uetarla Lynnwte. B251C VenrparK 
Mentor. Ohio 140bo 



FREE lrifnrmaLK>n Started -L Alternator RuLui Omi^i ES^k 
422. Seymour. TN 57365 

FREE GrfehutefL Rfcsii - Air Befrlgstelton 

uu Heuing, lulF iiulrucboea Dbdtoo Inc., 11252 
^Dodmght. Dallas. Tst 

MAKE MONEY'S SPARE TIME. Earn Gmiuraui 
Sicm U a ±ub4impLdA ±0lrt regre^ntetrve toi esdutg n-ay- 
aiinea For tesi deia:i5 arid inaarucliwia. 3 eng ihiiad wttti your 
rtsme and address to POPULAR MtCHANiGS. Deed AS-M 
W $6ih 31 . New Tort. NY i«i9 



SALES MEKDiJT. 



MAKE EXTRA MONEY DURING YOUR SPARE TIME!: Earn 
weekly ^0mmrJ*iord lowing dur elating line OE Cdlt-iddi s. 
Pwvx and -Oihti popular Asxertiwhg GlPn PrsrripL tjtf'SLVto! 

inonn .AAA-i (irm 0v r BDte ytsr No expej>ence 
npcfls-piry f4p irwEJ^msiril m gqlSecl^Fwi 3«< -ypgr n*n 
hcun Fun Tim* PcIunLmJ! WHlio to. Kavm Pfcsku NEWTON 
MANUFACTURING COMPANY, CtepL HPMdl. ekErtriOfi. 
lo*a VD?D3 

MANUFACTURER tfl -9xcH«ii^ elrcirgr-ic pnetoud nm4§ 
■■iL'i 2 ‘>mi?n. Pc1rn;k Kbfl^y. 5207 Gnrft; Way Nnrdi, KrfifYrtfflJh 
Cily FtOYklA 35714 



BUSMESS OPPOfTTLNTES 



IMPORT -I TPOftT oppcwlunity. prpfilabto wprttl wide. mail 
erdei bwJUAesa ht?rw hpm*. Mtihout capitei W(5 "ship pia^tpr 
no n^Jc ev^minalipn Iip?Fienc« uimocmzxry '■ R^tqrl 
Mcfliinper. Cepi C270C, Woodland HilH, Calitornia 91®7 

EXTRA MOWEt. w&krt m&ney in your spara Pena. Turn 
hobty into hpne mpnev maKinp YenSurs Send S6.W to: 
Windsor. &oa 4£v Zeimnopte. PA 16083-1461 

JtliSEPT^S^ Si 00 Pounds 5^7terii'lflVj I Ti?i" 

ttn>. Qntord, FL 35634 _ 

GET WHII 10OtCUAHAMTEH3. RroPiLable Home Bust- 
nr^a. Ontaife FREE 1 ! GASE 402 Roo^e^t TCrweta 3, 
GdpArra HeighlA F.R. DC92D 

OPERATE HOME BABY SHOE d^3-~i?SS ^3len- 

tei unhm'l^ 1 Kite. Supplies. Slor» Dispieys FPEi mlpnitv- 
trpn 1^635-343! 

$i®.OdOAnngHypfHMileininarford» Freelnhxmalion 
Elkin Pvwa. 12 Garnet, Lawreocaxille. til 0664B. 

NOWI More MONEY in hdrr^ busmesBes. LEARN HOW I 
Free detail Gearsenlead RNT P^bfliMhpns. fknc 443 0^A 
PAfll 13§S. Warmanfilnr. P* l33?4 

HEALUTE FINANCIAL SECURITY ■ AVERAGE MONTHLY 
WZQm OF um Fpr intormflt^n, ^nd S3 M and Sm\t- 
,i!fcn!!!!M^ itertipnd envelope to. Souteweatew Cefi^j^er 
Marketing. P.O. a** 5546. F t. Stewan. Oa 3e3h 

NEED MOf^Yl Earn Bt home Fiee detail Dduglas. 

n S 5 . fj4fndik^. az esaii 

$1® S WEEKLY MAKING EARRINGS. Dat-j- s 

plea $5.® Fluhrttrya. Box S*qf, JUmtendna Bay, nv 11607 

CAR D£tAHJN0 inslTPftipn&'iniKhirw^HIDpItiR- 
Polishing &>^ietns M& 21 H 118 

$3£S DAILY CHROME PLA|W0" Auto Pam, Uoiot^y- 

CI&3 mexpenSA^. dK=v. tFr*p^nFprmaiipn CHrOrtlfc Piatol# 
Bqx S265 W^lddrf. Maryland 20634 

MAKE |$$ Swe Iwna anr;iM*r*' , :g □ppurtuALy ads. Wme 
npw tpr -npurl jnF frutj ddiaik?.. Nb P^ligMiOb McCarthy 
CbPinpany, 263D NEiath Ave . Box 1 16^M. Silyer Spring. FL 
32683-1 169 

GET Ftad by Coilec&Dn Agency, imperil i^n^>MJ¥5iry 
WHIG NCC.781 W Qjiii'rind ParkOhni 123P. Ft. LAudefUnki 
Fl 333H 
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BUSfCSSOPPOmJItfTE 

(CbrtUnued from preceding pagA| 

TAKE Oiling OrScr? Ws d top-ship 295£ befi' -sell 'ig 
SpfeP?*l5y product*. L-yurt^a betow wt^kswlff pnfjj$ »nmKf- 
4L£ de-ive-p Sf^ctA^ufij home Jjru-vna^ npporkinily Frm 
Book Smc. 940' Cte 3«o Arthur, Qe£L 20- -s 1 , Ctaiswmrth, 
GA Sl3l MWl 



flttYCLE METALS HO, WOT BEEF CAWS’ Efcft *468 
WPMfciy® Fnoe sniormatfo^ Recyctor. felt 1214. Franklin, 
TNSTflG^IZI* 



S2O0 £500 wwkN— AT MOM El I no gimmsck# - DeJstife 
miff! J-^T^^-.prj.e, fey 335S? PflG. FL M 



SET ftCMll Secret Mw smashes. dybls — &*«!»§* Cash, 
Cw*' FRES rupon'l fflatfftiKittt Box 32D9S, PBG, FL 
33455 



ALUMNLM SCRAP - Rij<;yi: e Ydui*Hl . MAKE UP£2*JKL- 
POUNC1 FREE hlorroabwi lndmtaal-PhBil to 127 
AiBXBrHaria Bay. Ntea* York 13607 



PflCFTTAflit ijo*S Foil Pnnter Personalize busines* 
C*rdJ. praKil*. rtUKh« Fr#t? rtetw** Quid, PO fen 
249B6{GCL Tampa, FL 33623 

\*iVL‘£ whew toe n^ney w&\ p*d*eeixjfla!lv repaid, raPIn- 
i?h. rw^kjif lymrlur^ -Quick. m&f Two OTMik $$0 K>bS 4 day 
Writ yflu Si Ofifl n ntgndh Hgm« t&e*. gfliptiil teUiurinfa 
unlimited customers Sian aiming alter a f uw d*ys pratf i™. 
Deiaiis Im. VHP, 2007 Monl/ose, Chicagoi 60616. 

BUMFCRffnCKER Printer Chwp. Smple. Porta He. Ffw 

Ow*Jb Qurnpar PO£ 227J1(0Q, FL 33623 



HYDHALfUC JACK REPAIR MANUAL, CATALOG f 10.00. 
HYDRAULIC PAMS SUPPLY BOX *>£?. BROWNSVILLE, 
TEXAS nSt-1157 



PIANO Tuning £p*tkly fcEi*f»d wito hump $ludy C0tir*«, 
Chptoma panted American Tuning 5*hw4, 17050 Talley 
Omre Morgan Mm. CaM S&037 

S40.0M ON 1ft ACRE* ***** Hydroponic* ■ in***"!**!. 
plLiianr pra^Tii^r Frfcr in (or mall on Rabin \ Bcmc 1354 
F-i&nKSin.Ttf 37065-121# 



LEARN Sewn^f AAs^flwte fteparohg Man. Wobben. 
Luscrtfliw Pnphrlv GtosJii QgrrHsiKjtfto^n!c:e Schtwi. Bob 
5W, Spender. Iowa 5130V 

PREPARE 7a* tom high tees. tfignjiifed war*. 

Train al home. Accredited Ptogram National Tan Training 
Sc*iwl. fc*3^y. 2MW New Vork 10955 



EXTRA NCW A?wn^c product ^ hyme Wgeipan- 

anoa DemiEs 1-6*3-570-7500 Eal. 89B, 



Make tour dream come true, earn ssgjwo year- 
ly REPAIRING SMALL CRACKS IN WHOWBLJOS NOT 
REPLACING THEM. CALL TOLL FREE l-M 436-ftfiM OR 
WflFTE: THE GLASS- MECHAHIX SNC.. J617D ttW 47^ ST„ 
SUNRISE. FL »36t 



14,347 HOHG K DWG -TAIWAN Prraki£tf Clhf.^ Small 
foli S&fm ia nplua "ilh-j l^rbur Qok !7!9PM1t. Y**a 
CUV.C A 3^2 



KOOWmON flATTEFUES! Ewly Epm Nur^ud!: 

Weakly Lkll Old $*0mr$ Fra* Bpriiiry Oulh:V 

Bern. 3XXM MsZkWY N C, 2R8S3 



U&X WEEKLY rn TOOL REPAIRING InatructlDna. 
Parta ivxf tcK^Si Whylasaia. Fr-ae Rox 534. Wich-iia 

FolN. TX 76W 



SlJOOQ'S WEEKLY!! HALING FROM HOME! ftrc™ idMH: 
OOfKHULfmiY ! Na06^isn'MLC. Bu* 3559PM DaflSkl^ CT 
&eei3 



3 LAOS'S POSSIBLE FREE, Stamqwl envMope: P^™. 

m* 93246, US CA 9^ 



£392.00 Fi&m SguaiH F£kje pivwkxi jHuga Oemtkndi 

SeYBaling Proori 51. K5 (RflPimdhblflil. Wcocteein. 

EJndg^wa.lei Mail tffiS24“£3a§ 

^ilNDREOS weekly caa^y Aasefr'J:^ PROVEN p^oducm in 

jpgr Spjre Ny *a|s^n®nyq- frm Qrychurv Counyfl. 

BOn 2227 ih^Wdile. WA 9SGfl3 



MAKE High Proi it. hh>i s*Hing U^anw Piaws. S*gr4 
tfucurnggac P Q. Beic 249Wl^l Tpmpa. FL 33023 

MAKE RUBBER Bbampa, H*g4tfy Pryhiatiie Fiee Deia i£ 
Slampeff. P.0 Bax 22®9 |GC). Ta^. FL 33625 



VENDING MACHINES. Nc acting Rgule? mi 
p<b4iB "Big CalAKiguP FREE ' Fte-kmay Curfluritliun. ^30 
^ME Qieei^pfing Drive. TUrwuMiim, M^f-and 210K3 

W SUCKS «i TEDOV BEARS1 MNiLrf«lurar ’ Seeks 
DiNributan Whi Wiift lb Earn $.1,TQ 1506 Prr Y^ l Tglt Fnw 
1 -600-06-0109 m 600 Pifoduda. 223 Mofnewoeic Hd Farm- 
nSFrilltNV 11736 



ASSEMBLE PRODUCTS AT HOME. Many nppbrIUMiaa 
pacing High Weekly ProMa a¥e-laDpe withcwl 

enwasimeriE Wriki- RuiinG^ses-fl. Bok 9006. Balden 

Yflrt 1 151D30Q6 



MAKE HOMEMADE BOOKLETS. I Vi earn** Sl^.QW 
^4h nskne. Fma intenYiiiibb Fafeyn, P.o fen 5350, 
6ev»*waia. TN 37861 

HUGE PROFITS! LEARN VCR CLEANING AND REPAIR. 

A»eni-wi?in.^g Vide® Afwl Traj*i*fl Mit-iijal Fimnah SEr 
CRETEi Pnyr EjtpwifenM Uhiiaoifaaif% Fm* I Ala. Vieja 
Publiyahynn 3M0 Wibjlure Blvd.. S4e 31 Q. IMpt PM2, Loa 
Angete, CA90OW 



NEW! SHOW EXPENSES PLANTS, SELL FOR ZWP% 
PROFIT. Free inf^vnalim-i Grywhi? &r»: %6-Ml * 

Sertunary. MS 39*79 



156,000 Vfearly! byyky liy Fn?y 
Qualrfy. BOX 13C6-AP, Seaferd. NY ItTta 



MAKE *1*000 MONTHLY! £A$Y! HO INVESTMENT. FL 
HANCJAU BOX 1150-PM, FORT WASHINGTON, PA 13034 



T- SHIRT PRINTING MACHINES. We sell s^lMBionBl sin- 
gle .V*d fiXjili-Cbfcw ^LTUuii prinlmg ix|.. -pmi*pi‘ InnKpnn^ivy 
F?ea UnochLres Canee H2f#6PW NW 25 St Cdrfl 

Spring. Fl 33065 

HOT OPFOmUHlTlES! TM NEW. prphrabk? horw b«£i- 
rra^g. rnvRfrfed Frw DeifliHt fiys"es6 PuhUealiofia. SH 
Newbury St . Suite 362-4. fly s inn MA (Lj'H Tfi 



$3WA DAY! Tpk^fig Phyne Order? Popple Ceil You 304- 
7765F.71 EaH. LSf>. 24 hKnjirs 



LEARN Gold. Sil^mr Plenum- Scrnp Recy^lmg fe^-nras 
Frail irifbrittflliiA: Ratyili^. Bos HK16P. Fferro, NV 69^1 fr- 
1216 



AMAZING Tape hdAit up te 1750 00 ^e-nknnd 

Sepp S 13.95 to: FACT &D* 3QA. Wto^^e city. MD. 63A56 



ERE£ Revolution ah t Km sieso wae%' B*e*rn* a 

Mofggiigi Ryd!|«ti0« CdmedMftnfl *W-(T6-6WT 



SERVE F6GERAL SUiFOCHAS arivwheie profit 1r» 
ml-prmgtlion A^me. PO fe* 5?S. Sen AolPniP. f esaa 7BZME2 



EARN OLHCIC CASH! fey GovsrnmwH se-ze® Cars, 

htM^s. coffipwiers. i^wpiry Seazyr^ Boh 43d9-AD. We®1 

DittiftiL CA9179t 



EXCLUSIVE QPPQRTUNfTY. i^\n^hng -mahing 

plans Free dahla. Saguary P^sAning, 1555 Hjtih 
banyan c Hoad. Tuceon AZ 35743 



S1D0.KK- IN 90 DAYS’ P^wn Svasefh. D*L*iH. SASE 
Freedorn, 7S& F^eace Portal. filaKW, WA 9623G 



MAKE ItS, 908 MONTTtLYE Eafty^ No IflTOfitmanv MrDmv 
0OX 5528-4. Diamond Bar, ca 91765 



MAKE 17jD0a Monthly 4a Loan E-oXe' Ho- Rm^tmaril. 

Free Details Fmanc-'-al. Bax 3576-A Anaheim. DP B2903 



VlSAMasieiL-afd GUARANTEED rega/dfcfti 04 Ctedll hi*- 

lory. Cvlflilp FBEE'I CrKUVB. fen 3536 0. FBG. Fl SD^O 



YOUfl n^fiiLtcQMfl^j hem® tMfsme¥s Sff»&n mno§ prpnr- 
ubk- buhnU^Bi. FREE DETAILS. Pruks P^nhing. C*4G 
AklMProOK fead ME, Wlanta, GA 3G345 



SUCCESS: tB-s-y PrcHniafte Home feamsas 3*cr ets. Fmc 
inf^rmfflinn BnoKf. Z34B S4 An(M8t Suite 0. Gftpt 

PM1 1 . UontaeM. Qu**pipc C^rmda kU i AT 



SUCCESS! S-fTGURE INCOME! Sun wim .-nonm 

Recorded message 0X3 175D-277 4. 



SUCCESS AW HONEY are easy Proven, guaranteed 
mart* Fn*p detail^ Harlfw® Houw.6 Bourbon felrgel, Suite 
272C, Pea&lkSY. SAA^ISfiO 

EARN 5360 to I k ,000 ireettly! Reeses we^bTtta- afhutr- 
- el Pharmscela-FM 3400 - 1 1 Mh, Chlosgo.. 

60SW 



1200 A DAY Viilh yaur pighypl fepoH iKW. step 6Y 
Slep S3 jX. VSfcS Stelu, 4970-201 gpmin#l, felhc^da M® 
3CC16 



BECOME A REAL ESTATE APPRAI5EFI. StO&ODQ plus 
penial Eam profoBsto?nl wh^icfflron. Home atur^Sy or 
Atlyntp e*e55<H5. Ffoe li^ryduri &D0-32M443 Oept RMI27. 



WHOLESALE DlMhbglOr R*fdnd4blt I2&-00 Art* YP«r 
S-is-ness* ;send fic*n p| Groeriw Box 6- Paragon. Indiana 
4*1 «. 



PHQTOGRAPrtYl *2.000 wwkfy Feasible Cell- 63a- 

6050 04 Images Bon 1 1S Poinl ClAAr Al 36564 

NATIONALLY KNOWN AUTHOM AND BUSINESS CON- 
SULTANT abdYH *to* lo skart e pralltatrte low Inveatmenl 
buikiBH. rrifp Hnleile! Aspin# Bock^. Bob B3S5M11, 
Curaegb. CO *1302 

LEARN TO Operate St*w*n MO$l PrcrfLlo^te Qm&'i&site. 
Ohiilvd Book 1 £20.00 Guanameed! Free detain. Write: 
Edward §terke. 9 Wwca Dnve. SaVeOiiry Mills. NY. 12577 



CONCflETE Blbtk MJCh™. ftrtMpg *1 «. feme One, 
fex 3748. Sapid City, Scum Oakose 57702-37*0 



READ fenksfc*" pey! SioO * Hfla YWrta Pa 5£ - HfE. 161 

-_>s*cdlr1wAy. Worn Aurora. R. 60642 

BE IN VO'JR OWN BUSINESS W* Supply cn™teP^ end 
iafinc type^iier rldbong. dalA'wcnd- proc^fiai^r^joiwia-urid 
correction metenela lor ?he oil ice Earn eulra \nc®*m No 
^xpirriDi -rc rtfKRisary Putenhnt ynlinwfirt in |bi^ gmiwth 
-rtduaryl CaB d Wnte to-r CetulGg and DdUiIe LiflOfl 
Corporation, i kaSwelm 54fM4. 1Wegtbu»>. M.Y. 11590. 1-BQD 
436-6171 trifi] 7d&-44^ |N.Y Kaiel 



WDCPENDENCE AW WEALTH, sterling own first 
PuiintHis Fr-nti -infpms*lipn. E^:d Cnlw"«!s 1*747 
Shsernun Way Suite H21, Fteeeda CA 9t3S 

FREE Buiiht^.1 DpportUMly VidfhQ-. Detail^ 0'Nwi V IQ 

Oak Lane. Butaun, CA 9*565 



BEGINNERS DREAM! 1 Inside mA hnwln hfdnrnv.?- 
non by fly i' Free details Dream. 2407 AaNland, finrimt’r City 
LA 71 111 



MOftEY AND SUCCE5S tan be ybur^ Ccirr pkile F (jg uim 
Free LUsHMure! Clark MSfO. 62i FulMiti. Bdlirgvjm MA 
C0O19 



H ttNOUfl tel^ng pfidoa PART - TWlCr Hug# Frohtt 
EASY! Guarwiieed FR^ rtr>i:i.ta Carmsre. to JS?. 
Ftei-v*e«*. TW 37082 



SUCCESS GUARANTEED! Ma-.e your - i:.rt;.n<: ror: F tim: 
Intormabon. O'^cuvei 53255 TuHa, Coco*. FL 32927 



EASY 11804 MONTHLY! Qu^ng +mi-r^ ::M:d cur# 'npanr- 
liTWj Free inTosrmaiion ALTTOPCT, 507 Oak Drive, 
Frttfidawood. TK 77546 



FORMICA: Hebeir Humes; end Damaged Countertops 
WTTHOLTT REPLACEMENT! Qwck to SWUay. 

Client C-’UTrte'lup CaJOrt WITHOUT REMODELING! Mil 
Hons qi a|Mrrmfr?Re, jpnsiila smnwfcaMy. Deleila 

Fiw! 20&256-§f742. InlrwAKtofv Videotape $14 Renew- AH. 

to 9900PC. Vawuw. WA 



tto,t»0 MONTHLY Working 6 feWT VY^kly' Call re«ifd« 

edrnte&ag* |3£ 3; 674-6155 

■OWV WfY*r Slop* 1 KicrWibN D9ma^^d , Mek# SimpM 
H^rvbemade Doeklete 1 Hugt Pru^lal Merit Bok 35622, 
flKIhmdnd, VA 23235 



GUARJUtfTEED CASH GENERATOR! Y«a Own Pibitf 
Uhrelighr Blimp, Mji.e ri'--Jijndt: Simple Tools, li'-i 
Sale No Licsn&ft Comptete Ptana S3D.D0. Ajrlite ilBGSduSh 
Main Swi* in. 3LC. Utah 64101-311* 



PROFIT FROM REPAIRING DAMAGED WINDSHIELDS 
HOT REPLACING. COMPLETE 5UPPUE5. GLAZ-X 
SYSTEM 60Q-54&-277D. 



START your own mpil Otoer hUBin^a. Fqt dpt§ila wnls 
"iSne Industrie. 1 :. 117 W Hkim^on Fslrdq . flh Fl , £L.r>1e 5?-5i50, 
•Depl FMIlflS.CHteeffi. IL 6C6D5 



STAY HOMf AND MAKE MONfYf Bumf red# ol pralitetUi 
plan$. FREE :fttorm*bbn. Kmi’M 11719 Cte^y P\mx. 
Fhiladelphie FA 19154 



BE YOUR -Own fen™ 103 F F»1, *BSY wipy? Ip meM 
flipCitey 1 Fjgfll FLu^ nafne iidzj^kJt- Mobzy iV Jkin:: D*pL 
FM, Bum Z, Eludiu C8y CA 9:684 



RYKOIA Nuirihnn#> Hneltk program-- NeTwbrk Maxell 1x3 
Frfce &rtldrma!idn. Sfridto Otitfin*. Rl ^ fea 14^ Douglss. 
OA 31533 

FINANCIAL FREEDOM! How to Slert yourokm buslnossar 
hdme. Fr a* Iflternali:>n Gnl Faryhrmnnn 66 Mooro^ate 
Apertmem 904, KiKhHter, onurin, Canada, N2M 5E6 

HOMEOWNERS! feduc# your Foortgaa# by up to i0 Years 
□r marc ^a^i: £i ffiiCj t. in intorrfl.1 Nn rftl -n ^nr ng^uelilying 
nr -CrCySL thetka. ¥frn deled# L ibefly L::-:in fedydip* Dn:n 
S4CS&-P Mf 19. &ara*ota, FL 34234 



*206.000. FIRST YEAR - Nu ripuf^C - 27 wnm 
new PROVEJ4 id - Pizza - tg-' inr*!fflt1idn -E?.D8-FteiuAd- 
afcte. Dave Nantz. P 0. Bsm 553, femaraEma, 7L 32034 

SENSATIOHAL rnrw 3-D timmia bubnn I 1 ! Said npwt— 
phntodBtiBfe Qiwnbijf .316- -20ih Strtwt. Mr*mi fearCh. fL 
33139 



*5,000 WEEKLY! Gu*rpiB**d inconv. FREE: Inwtof-a 
Guide to U^damed Puhu-tes Pj jgun Indu^rnra. 516 SE 

CkkaJov. Suite 1-67. Vinrcwver. WA 38B94 



PflOf TABLE HOME BUSINESS SECRETS! FREE INFOR- 
MATION. SLR ASSOCIATES. FOB iffiKrPMil Ssertmg, VA 
HI 70 



GUARANTEED RENEWABLE MARKET! JlDOQ's Weekly- 

High [Jurrend Frpe Oelalia ttoma-H3tNUt . Z73. 

ChillroAdh, EC CfrlMa V?P &\j 



10W1- PflOFJT MAILORDER OPPORTUNITY S*lt book#, 
report# hrOfli yilur . Frnc Df Cpgttp, 1 SSl? K*ppwi. 

Limx*i FaA, Ml 48-146 

TAKE PICTURES tor pftiM. CUr*r* Wotur*#. fei 771. 
Lai™. COB1D52 

(i^ntHiued nn na.ifi p &Q*) 

NOVEMBER 1999 \l? 




























BUSffJESS t^POTCTTJftlTIES 

tCnntinti#d hrpm preceding ptofr 
BANK 55W A DAY 

MINIMAL IteJl-ut- 1 No mve^lm-anl 1 Free daiaiig 
Specialueil Report* So* 2eO&fiB. &an Francisco. Cftfrt iSB 

55® W&BMy From VOeo BMflU Details 505. Bo* 32QA 
fVhenngton. Oh «i47 

ESTAjBLBH prtfliiabte mailorder bu»l less M home. FREE 
DETAILS. WriSe- inoay Aciive Enterprise. Susie 3G1 iS5 
Donna (> Hano^ey Mass €2339 



5500.05 FROM- ONE SACK CEMENT! FREE FiClur* Proof 
BfflMCO. BOX HH2-M. Hesperia, C A 9234 5 



MAKC MONEY - SPARE TIME TURN HOBBIES INTO 
MONEY MAKING VENTURES, UfiTS HOUSEHOLD ARTI- 
CLES WHICH MAT BE WORTH HUNDREDS OF DOLLARS 
COULD tv&* m*m TOD A FREE TRIP ABOUND THE 
WORLD OF DP TO SUUUftH JN CASHI i am- E. HfcMAB, 
SEED HD. BOX 3-1, NEW U3KEAPO. ONT.. CANADA PCU 

FFO 

f7>MH YEARLY! START SPARE TlIC! Furnilur* FNkId- 
r-aiinn N* irtweilfnem^FrfiM) Dutofe Fattor&bh, 522M- 
C2. Athens, GA 3«&4-SS2i 



AUSTRALIAN Flam ana Ide&s SUM Li 5 Sltirr *5 
Angmn WhyBlia AuEtraltf 5BG8 

HOMEMADE CATALOGs'iUD BOOuWtHO^ANDS 
MONTHLY EASILY. Ewninji fcmp £rOwihg Pr*1i3 Odp 
1575. SMlv^rdit. WA 96333 



ASSEMBLE C^ifOrnsiH^r-i al hnmr MAKE IMG MY! 

(Free 1 ! Decoifa Assembly Btix5221-C2. Athens. G* 30H54- 



GET RICH Easy huffifr buiiineir. FREE -.' -^ [-=• ■ = ? Dalaco. 
HOT E«l Si* Court. Hial Mh. Fl 33010 

HAKE 54 4J0G MONTH SPARE- THE! Easy *Hh ytiu r CtiM- 
PDTERHFree) Report CoFhpiUer, Bon 622I-C2 Athens. G* 
3QBD4-5221 

-PSOJQOQ MY FIRST YEAR' 1 HrMtt repair fcu Mia 
Spura-ume Fnee brochure. MasleiCralt Dept SHE. Eton 
3D183 Savannah. Georgia 3 iaiq 

TAKE PHQTOS. EARN |1» HOUHT |Fr*C| IntormMtort 
Camera. Bo* 5221 -C2. Athena. GA 3D6CJ-522I 

MAKF MILLIONS MANDFAcfuRlNG BATTERIES! 1 ! 

Denan$ Ewri&S!. Boa 365 Bagtia NJ 07B03 

UT.OpD SPAKE TIME - ' AT HOME! Making "SpuciN' Onnk- 
EASY! iFrorl ihfOrmalidn ThdlTvai Eton 5221-02 
Alhfcrd. GA 3OE04-5221 



EARN $$64ff AN HOUR finding M-dtoraiS You'w M- 
•■wjiicly Eww’ ! . Ppid 5 ' 5 Of? Per Ktiur Tu Haul Aw4y r Details, 
□a riws 6**5390 Glendale AZ 35312 

HQW TO GET RICHtSLirfytiiKtiwn BIG PROFIT bull «4fl 

al hPnwi FFEE-storflis*. DM Fublllhing, 9451 Dotofimmr PM 

11, Montreal, Quefaet Canada H1Z 2M7 

MAILORDER OPPORTUNITY Start prclilafite-home 
ness wiihoul espe«K &oce t 1 - capital Inromnaiiao Iw M^ii 
Order ABaocKfllBfl, DwM SM Mordvas wj 0J&4S 

tl .000.00 weekly painfthg noubcs 1 Anyoee can 1 InMruc- 
iions 55 DO ■ Dom^tnl*rpriBe& : HHWesr Nonh 

i^a?te. NedrasKa 6§l0l Sali^m&ori Giuranimd 1 



fz50 DAILY 1 Recycling "SPECIAL - Atetall-PtaatrCS Easy 
TKifley! ^Fr«J Inronhfllidh. Recycle. Bon 522I-C2. ANiens. 
GA 30SM-S231 

BATHTUB HEGLAZWgT tHOdud Ufe*. En^yCe and t>ai d- 
mg C^l UmdMe Cdatnn^ Carp i-sq*} S45-0072 

HELP FROM WJTNJN Ref****n1aiivtt To# SeriOUft Moriu- 
r&du^eri Wanting To S#n Pifddutli m Canady &?nd 
Info gn yopr Prd-ducbi^nd To. PR05Y5TEL. BdJt 

S3 Andie^de Ldreiie. Canada GDE 5H2 

S^SOO WwAiy Hoping siharf.. Drlails h l^eyrnfrr. Dcmc 
U?P, AlhwIM, PA 16613 

BEST PrgliLaOIr HOME BUSINESS QPPQflTDNmES™' 
Pn>wn MOHEYMAKEFS .« ChHS-IS . FREE 1 Y-^le GMS. 
Bern Z45-A1 IS. Londonderry. vT Ki4B 

BECOME MOT ANY PUbuCl ReepecL Income' America's 

QWw* Oriioe £ASY! Detads CoWge Pr^ n 15 
Hi&fbdr-n<b{^i Flahts^fi N C. 

ECONOMICAL MaN* durable tKJitd^ c»asi c easily iwfr 
2075 Driye. CedB#«ag» 

FREE Mfurmaliofi on Bwen Mojtw Bubinrs^s Arrvti 
Enlarprises &rn ip Btrwi M^iroiw 
0|[j Morvsy Auld- Wurgghifild;, SuppliEf aAd 

Fr-ee Inloimartpn GrubOS Glg^vs Pmlcii PO BCjl 243 
M^nt^nllo AR 7 1655 

S256.DG WEEKLY! HOVE ASSEMBLY WOSK^WfllTf 
JOBS^B. BOX 7DL EARLTOW. NY 12056 

PIANO Tuning Academy. 261 Garmon a. Alexander. ARk 
72002 Eaty roma inslAJcUons. Tools uvciuOin; Yin 
Mailercard 



PROFTTABLJE Suameia - Ito Esi»r*nce Necasiary Free 
InNsrrnwicn. Mergan FubHariing Co. FO Boy i?fli. 
MunFord. TM 38Q 53 



EARN up lb $25.DC0 QUICK. Wdl knbwn aulhbr ’UykjIS 
seorel Send $12 9t5 plui SI 00 pn^agu in Hwi» 5 
MaNhewL. 7B7 Wesls^M A-n? . Jersey Cdy. N J. 073D5 

GUARANTEED E XPERT REVEALS HOW TO Make Money 
in Home Hunnessais Free InlteoiajiiGn Publiaher. 656 
Woodtlrearn Hd EffHugHam SC 2B541 

EARN BIG MONEY 1 REP AJ RSNG WINDSHIELDS aft* ptate 

gi^s 57D.HX> yearly. Daji i-B0D4i^527 FREE aeldils 
GHH Tacnnolfigy. tnc . aS-i T U mg# Dr . :vd.-arjQO GO 6l5Dl 

PROFR'ABLE Home Busmen, P voceumg M&jk STOOD 
Weekly Free D«v. is GC Induilry. Bo^ 73565-(PM|. 
Waatiington. DC KKXH 

THEE E^KSunirvizi d^liiili ihik no- ncrn-lcm^ hign prbfil 
heme busme^aes SHARP, HDPM. 2767 Highland ftne. 
Garfedad CA ®303 



MAKE Money Selling Intormaiion tv Mil Viata Hoi 
632S6-PM. Fnnlprid 0 redtin 972B3 1 -BOO-022- 7625 Free 
Derail 1 

Out of work* need money-? h.do udokioi stiawa 

youhp^ ro5tany<nir own bup&inesstTroiiyii Mbsified ad^er 
trnrwj Popular Claimed. Ddpt S<S. 250 W 65Ui. 

SlrttL Naw York NY 100*9 



MOWYMAKHGOPPOITTIJHTE 



I MAKE RUBBER Starr y Highly PrOlnat^ f ms* Desaito 

j S1wn»r. P«D. B^a 22809 |GG). 70JT4M FL 33522 

: NONOnSES 1 ^ way la i5o0 a day Si H stfl addrfased 

! siampitrt en^eH^ Rudy Picfcefwg. 4JH £ 

; Pyihi^n?*, Fll 02914 

PROFIT ABLE Gold F*d Printer Pe-raCHUlifu huSirtcs4 
cards ^ncih maiches Free details Gold PO. B*^ 2496* 
iflG). Tar^oa FL 33523 

MOW! SUCCESSFULLY slart you^ own prolHab'e tiuai- 
nsss' F^EE OETAiLSr WygoniK PuMicBli™, BPWi 
| BuchaMn. Natrona HaighlE. Pa iM6S 

* LOHO BREAKTKWUQH FIPOSlEST NUMSIrS ffltt 
INFORMATION. PERRINE. R-DX T7S1, AUBURN. II. Y. J 3M1 

HO CAPITAL? YOU can ?tart pfolitaUa hnma buinnfW 1 
Frrt deiailj Huny 1 LdngwrOrlh PM-S 214 2wid Be *3 
Lynden. WA g@2&3 

OOnPuSI^D! Turn you# *rnben *ord& mlo a rolune Freo 

inf^rmaJlian Echo Hill Distributors. &<6Lakd Courilr^ Ar-f35 
G^nbjry. TeM^ 7^Q4N 

EAKH THOUSANDS MONTHLY hpmp 'buiiiiVH, wrilF 
Brylldt. 6?10 G^ape^u Hwv • Fdrt Wdflh, TX 76^80 

CASH MACHINE 4 Simple E iiy No EKEMnent^ Duia-is 
Anrlile. 50 Kflt»y. 5LC. Utah 64 M 1 -MSB 

MAIL OROFR ROOkf 1 .000^ F'&H H«W>H Set*CK^ PO* 

^140. CAjamaiei. FL 54617 

STARTING YOUR OWN BL&ff£S£. ftffiE SubsenptiOh 1o 
OpportoiKly M?}.yir-inK halls hnw WnU- Opportunfly. Gap: 
S3B, 6 N Miehigu Chicago. II 6060? 

EXTRA MONEY sifilN ynur phCfld'S ihfOrmaiive regdH1cll± 
*11 sand sa D3 !U 51 T Trueman. 25 Elm Street. 5urie 702, 
Toroma. Cariada. M5G 2G5. 

HOW lo make money -panning Jw gold a nd diamonds 
ChecA-M D SI2 55 lor boohht. □ Byers, fieofeogy. Box 90* 
BedfONJ IN4V4^1 

IMXE MONEY 1 1mport - E*pc#1 No irwesEmpn-l Includa? 
Wudd TriH«i Oig^l oa;d Uir^cIcMy Farrign Supplier^ 33 00- 
MdcTie Shopping Center S214 VerthupU HOuiLde.TX 77034 

HOME AHemtUr 1 Easy ^oni. e^cellerel diy! Hush 5A£E> 
tigrr^w^ kp-' iSO. D(tnv:5l§ NH LLlfl 1 ? 

FREE DtH^I; 1 Ynu# pvin hnnd jnd duct rSe-anirvi bu^iniE^. 
5ep:i SASE Miranda. 52 Maryland Ava- 1 Lopig Beach NY 
11561 

MAK£ MONEY with voi? r Larne#a' Sen photos Learn whal 
kind. iMli9#0 and higw Id- siibmit S3- 00 Home- Shopping 
Center, 9314 Yenned, Hpuslq-n- TX 77034 

ADVERTISE f W in 507 Mag^line&. 55. DO. 1>U2ClOfy. BOk 
j 1 1 N. Atlanta. Georgia 30001 

I BLACKJACK 

IMPROVE TOUR CHANCES OF WINNING. Easy - !□ - 
I FbJ4ow g-u'dtfiine^ primed tin pockel - aixa card to imndy 
; reawence Send t5 WW'tn stimpe^. aei ^rK^raium 
enyeriopia to T R Johnson. PO Bps 207 Cl^nhrHiisId MQ 
iWm ^ _ 

FINANCIAL indoppftflenn Hpmr mailorder bet«>C55 
Fry<i dt^ulj; Kivwr Em^ipnLtl Oapll. 7I35 0rihfarh. Memtl 
IfilAna FL S2S5S 

SJZa.1NGt Horlesl New Rrcyar-- Hew ■ To " Guaranieed 
Eleg^-By^Slap. Tremendous Frohl Freedai^^ fl^ Gourde 

Pyjbk^fung.P G Bqk 4'i44, Si i 1» 12?PN. Anaheim., California 

BEAT THE CAgJK) wilhout telling Hi* -pddf Hpghrolltr 
rnreal idiemific S3XJ ■ tw blackjedk rouimte deEl^t§ system 
formula FREE deiails Charieswood. Box 21D3S Winnipeg 
Ga^ads R3R3RJ 



ULTIMATE. MLlf SSM60 00 LSASE Box J23?. 

Fiunwini l*0d3W2 

GUTSTUOMQ HOME MAILING OWHjflTlJHrTYh £ncep- 
tionai EarnmgE 1 Fr«r Detain Premier Mailer - lS. 0^ 
2MM-3M. Albuquergut NU gna 



WWStiTTlJl PM< Zip 0arK Into MAflfilACi «>» 

TAJAVLRY P.o 00X4174, CMm*rtl«. CpI. 

MAKE UP TO 1?S0 NEXT WEEKEND Compare rep &f? t* 
Graham Mgrlipn Prr'ss, POR 1S414AI Gammil Nj 



START Your Own Phjlila&aa Busing At Honw Ffm indn 
SED 32^ Cobb Pkwy Suric 233. AHanU. CA KBS 



IPT IHING-S you CAN makf And SELL FROM SCftAP 
WGODtfmw SnlormsSipn Irlr^nd ?ISD NgrtliwoodS Drive 
Macon. Gcd^lA 31 2tU 



FREE OftiEHlAL snlem'SSD.CKX) annually GuAF- 
ANTEED r !! Pwiega Si (C (wsh lfiCs) wpfeciflSeh Chor. 
Box 293S. ^mgaporn 5049 



jvrAJLOfinEn ®pponn»MTms 



BfiGINMiRS WELCOME, MAC OWER FROFTTS, FREE 

flEPQRT.SuKW BokIUSI Si PmiI UN 55111 



MlLLtONAIFIE Mailorder ‘Rcnyialj M^wy M^mn 

Setreli Free, entiling hour tawene bMI Powers, No. 
ttoltywcod. Calitorma si 639 

HOME Mail omCP BOOK BUSINESS, Start pBit-TIme. 
Fr^fii Report' Mtoco-t PU fkjn 630^ JliftrflrSpiwi/g.^DTtSO? 



RABarFS-a«X>«iAS'RJl BEARING 
AMMAU 



5500 to 51000 a mom 6 plan ruidiog rabtm Free 
wmiee Bapbury bo^ S^M. C^marvuie. m I4c^g- 



HALCWVG 



HHOHOIL Qrcws H»r 4 irn>r*t|iB Box 1213-C. MaKali 

SJ90. Phii’-rpDinps 



OF HTBCEST TO A1L 



UNUSAL 0DOKS: ElatLrtiiuC ^urveillxntr. Locftsmilhing, 
In'resl^ti^a Technologies Weapons. Etc. Mentor Bum 
lMfr-P. P%Ht. Nj 077 12 



nfltE PRIVACY CATALOG. C^-yh iritnoK’ nppnrli, mL i':; 

Hiding assets. Secrei loans New Nsentuy £der, Rok^iu 
PC. FtwniHpn valley. Cft 92726 

QUANT NEW JNOUSIfTY PfiOPOSElH 

MCTTMC DETAILS FREE! *ia MSE NUNRyI DRAWtft 
TQ77. DEMING. NM MbT, 

& U r l>E B iX>K ft-r now himw buyn~r7 CP A- PmT 

533ft) Sheei. Hollis. NY 1 M23 



SHE Gnad^ Ufte on r seasc^d advice to onneb Yoe f heme 
hie \Vb~I5i ncyw Emlerpn^e Eputahen @4x4^4 Drj-1 AAC 
Marion. Iftwd 52202 



NUMEROLOGY Analysia Secrd lull binh name and dale. 
£25 ID ABD 3232Cd!ja PICIVY. Sv«te 233. At3ante. GA 30339 



tiOlfHWMEMT iLHPLUl 



GOVERNMENT SURPLUS FROM Si Uncle Sa^n h H 7 
billion £$ rt Surplus goods 10 sell « gliw jwxy, Purchase 
difec-ily Irani ^ov't nwv L 5 m^i. Boals. can. punes, 
olacttoft^ dulaeKv supplies. <*\z for Buyers Guidi? call i- 
@00:333-4100^^1 &- 41 



DFUG RAID StEZURES? Buy dirt cheap. Cara, huuws. 
hhsif 1 computer^ lyrniiure Wnie SeuyiFS. Bom 
W eri! -Gnvin.i CA0l7^1 



GOVERNMENT SURPLUS GUIDE. Hctm Id (ind, buy. Aral 
aell surplus tor- HUGE FftOFTTSl acox NU MO-505-1. S3.0O 
&?me^et Hcu». 220 Sc-rntwiet Barter Tx 79007 



LOANS BY MAIL 



fcpftfiow S60 ^XK? O^em^wl Any Purprae' Keep '^sah- 
nilrty 1 Free dr-lail 1 Wr-I« M'iinSin. Lioh 1 ^dfriy Hnrbgr. 

FL ^695 



BORROW BY MAI A. Ger Sm£75.DQ& QukKIy MearBy 
Fyflfye^QuaLhM 1 Se^ toFnwApp&csIton S^plhduflrv. 
Sox Ml. Brgn« NY 10x51^1 



BORROW ANY AMOUNT! Geh Vi^MMKri>rd‘ InSL^m 
r&ply. Sunrise Bdx 42X Ektlhp^ NV 11714-0042 |5tS) 
349-1 &S9. 



F#EE MONEY! £3t*.yoO.Cm Cweawar Orarits Ne^r 
fiwpny QQ ifielyndablel Buk 3066*PM119 

Seminole fk>nd*3464? 



BORROW SMC - 51DO-.DO0 9&i b eligible Fiee a^paicaWMi 
fllCtiftl J44 S Harare fid , -OfWi^toi, MC 274^ 



US POPULAR MECHANICS 



IContlnuM drtrtiii 











LOANS BY MAIL 

BORROW 550,009 'thamiglll." A Try purpose Keep indeli- 
n*iE^' Free ftepori? succeed Bok 19759-AY.K^anflisoaia, IN 

4&219 



BORROW *500 £40j®0ft on Signature! §7% EI^W?' 

Any I^hpqm 1 Free Application United Bo* 7627M. Long 
B**cti,CA9»07 



DEAL DIRECTLY: Dvircik Svp.FMil.tft! LAS ns, Credit CstrUx 
tawed Nationwide! Donvmon; H:m 35E22-FM Hiel*ndftd 
VA 23235 



MONEY FrpWem? 7 Frro Socih describe* Ldins. C3&h. 
Clq^Crr'in'horiL Grftnlft Olrei DSiwrfili. ft.’nilahlr? Ic? individual 
Wrne: AMOOlfllttJ-AX, to 9006 Baldwin Nflw Ymk 1 I51CL 

gooa 



WEED MONEY? When Bank* Stop rt'n tftel no Lifidil 
cJwiz+;. collaiera- or tM-signera raeeded. For ApplicaLton 
*r«te S*Ct no? Crawford Road. Steteswilta. N.c 28677 



PAYDAY LOANS - Wual have -checking areount tall Now 

>-Bft&-445i-0£8O 



BORROW KC-GOG Fftil Any N»s« Guaranleed 
CM**. to K135^M, Cherfgl*. HC 



VK*3 MASTERCARD! Dfepilp P«sl tolit Eip*nan»> 
' "M&Jmrt'ly or Applicant! Approved 1 Apply Toll-Free. 1-flflQ- 
B86-6851 Extension 18 issuer stew kte BanK Sdnrarsel. NJ 



BORROW I34XS- 200.DX) 4KJ on Signprturp. App^lion 
to> GaK^ibk. F Q to 802. Ni*w York. NY 1«18 



BORROW 1S00-140.MQ! Os S^jdabi-ib Keep 

indelmriBty! Acton. fto 5*9S-A. Diamond Sa r , Ca tfi 765 



EASY Mcxwry Logins Grana, Crwjr Cards Gc^mm»n1 
1-B®fl3W30S Opfchjm^ 1-W5-W441K) 



TEDERAL in&T k Fta Smi&l&u&Mm Mow Aval |^>Jh 727- 
0752 lot details 



SIGNATURE LOANS 10 175.D00 - tmm IHOTH' VfSA- 
MASTERCARD GUARANTEED I MCA-52. MM - Mllh 
Chicaoo. 60665 

BORROW E5OO-$1C0iMG< ’Ihlrtitidialfely - On S^AsfjW 
Keep Forever 1 Credi1-3B. Box '621. Spring. T* 77353 

$5,000 Cmd* 1 Wo Crpdti Chock 1 Not infbmnpKign. Actual 
Gt&M 11^3^711-8550 



CASH NOT UN£, CCMWOCC R*iu»d Eiwwh*^ Pcwr 
c-radil> Eligible 1 Fa^t approval Call ffnmtxlmfelyr! (31 2| 
58^2665 

BORROW st» - SUM. WO' Fajl 1 Cunhdimhii Inland*. 
Bon 2BQ279, Plano. TY 75Q26 (2141 596-1815 

BORROW • S tMlMQ No on? retort 1 fli i ?» 
Johnson HoSlyw. Jel^fiewi, N.C 31^*0 



Wt&hMASTEfKJiRD. WO SAVINGS PEBUiflEft. Unwind 
IS.tMOCO Bucinm^ toana 5^ .OW OSW Pprw^i Imi^s 1& 
M.WD- Bad r^ir OK 1 W3?1>n» 2^ h^uns 



RAPID LOANS. Major Creftl Cards Gearapnlaed 
EK«iJtiVfi. U7 W- 4?nd S(. #«JiP NY. IfiOH 






RERBS-- Yahim£?fl£. Pfiu D'Anfio, end others. Catalog 
&1.PQ Jtfdi HHartJi Bok 563PAH. Huntirfltdd 

SlBlN5« NY ll74g 



REMAJLWG SERVICE 



CONFIDENTIAL Mai! Foi^arding Rambling. Dapendafole 
agpnts Wml4f*ide aerys you InlcNmalion f ree. UNTTED 
MAILERS GROUP, to ltlS «Jr 0flC r, c k. CflM 

FREE! REMAILERS LIST. AGENTS NEEDED. PS. to 

23556 San A^dnld tx 7B239 

SECURSTY, CbnlidBiTfiiilly, DttliJs Crwumpr 
Ui'nmhoiitic: 6333 PWiriit SlaCkBn. CA 15207 

CONFRJENT1AL. i ymeifc irom Canada deieup f end l 

Eh4f*T>riB». PO. Roic 3?3t. 4fr0 Report Si Thpwlar Ray. 
Dntano. F7B 6E3 Canudiii 



MBgi/Mag 

BLANK PHOTO H> CARDS flwni MlKl). & iQt OC 5 Iree 

Hinh Demricatfis. Maha on any typownTter-oevYlPilftB Nk- = 

nishpd Good TOrywnpra Mo^ylM^lf Ouarantct:! CardmaJ 
P^isiahing, 3071-E328 Emortdn JacfcadniHille. FI 32207 
fiuah C D.D [Call 2^ Hrai 1 -9CJ-. 396-1 744 



WANTED MISCELLANEOUS 



BUYING Tunqsrr CarfcKic.. PrtCidui Meiala 800-321 -6SH 

O hit? 316-531-8313 CdJfed 



LOW WTBREIT CHARGE CARDS 



PAY LESS! UM% ■ 18% VISA. UASTCRDA RDS. -3i 

RankSi'AddrfHi^ Hem Directoryf 65. PrdTOFf&SS, 219 

BdbLiinhctud L u'uy^he LA 70508 



FINANCIAL 



DtSTS? HLLS7 BAD CREDT7 fky preblefn! Well help 
mr* A^K^imn^iKoepriid Ld-SSU QOa Noraloen«ompalt> , 
F-rae ppphceiiun tail STfrufiO or write TWC. dept 
PM. 400 Con Jury Perk Soulh rfH7. Bi^Tninghem Al^emei 
35226. 



GOLD CRFIWF CARD GUARANTEED APPROVAL,, MO 

BANK DEPOSTT WCCESSAPY. GAT A LOG SHOPPING USA 
GOLD CARD 1-HHH-17M 



CRE-OiTT we l give you a S5.000 credit card 
:.-^jar£jios5 ffl ^F*dir history. bantoinRcy.. or Credit proWtemi 
9fP.- yua r anl(!ft:; riigihlf No hank dpprail rr-.iirurl Nn 
Credis Check Fri» <rprail» 304-776-5671. Eil. FC211 24 
Hours. 



CASH Loans. Grams Credit Cards. Bad Credit OK 717 
531-1025. EtI 106. 24 Hours. 



UNSECURED p^rsanel ioara te SSO.CODY^hywss luamlu 
Slffl.ffiKjUtMO (3013 369-8279 



fin Bed Credit Feat. Fr£.VHs-fcWfli TeLhntoues Revealed 
(?15) 440-6254 De^rtment FM-lOi 



JNTPWjAL COMBUSTION E4G4& Oppor^rty To 
kiu^si in A NffwLy Dnvnlniv’d fnginn 5.uppfic r to E Kiting 
E-^slSS in E^u"y PKiiarmano: and Engirierring Caie^uiy 
Feebd-nngA Multi-Fuel Ce&abiiny. Call Frank F^cofelle 60D- 
46i-33T7 



LOANS... CREDIT *nd CAftOSr GM fiewit*. Quickly and 
Easily Aivy amp4jn r .my All nligiake GuJirwilirad-- 

Wfi Deliver 1 MdneiE^rtiifi 4 !j£ 1 CarflpuS fr 286HM 
CASE715 24 hrs (?Hi 640-»04* 



LOW Inrerwl Visa Card! Frflv Apphceflion S ptf. Rjt 
20216 Qmhihng. Griwn S<V 43102 



J-EARJNG AJ^S 



HUGE SAYINGS Eliminate Dealer Markina Free Trial. 
Satteriaa Whelessle. Terms Arranged. CaJi Toll Free 1-600- 
323-12*2. Or write Lloyds-F^D, Ftocklord II B1110 



FREE HEAPING aid cataL( 3G- Save 4 s- r w,' Wnle 
■lAcj^eyfevats. 1 l.engdon.SetiJiveda.CMitorr.ta 

9iH3 



ELIMINATE FEEDBACK rWftMtflvtgl anC Wax Prcblcms m 
yuu 1 Hearing Arc? Thf paicnlrsd REAL-SEAL ENERGY - HAR- 
NESS will ahfn* hem 51 9 00 ICk kil dr 529 95 and send if> 
your H'jarnig Aid end <m will install h&nrasa. HEAfllNe AID- 
CENTER. J1&26 i-wsen Slreet. ChetF*orih. CA &1Sn 



ZINC' AIR HEARING AID BATTERIES vi^a 5U% gFl retail 5 
MttLkafeJu (15 bklteria^ + 5 6t p h Stale Ailr 

675. 13. 312. 230 ^QAi GbdrC-y A Marian 7 Bright 51*eei. 
Say revise. N.J. 00672 



SCIENCE & OiEMiSTTTY 



"iJ(PiR1ltiiNT«RS" LA&ORATGffitY CHEMKAlS * 
GLASSWARE. Cal**e^« *1 50 E5iaWe*i*d 195J 
HAG EH OW LABORATORIES. I3D2 Waalkngldn. 

MANGY? WOC. W1SO0N54M 54220 



CLOStOliT Chemicals, ApparetuE Ce1ak>g ti (X> 

L .iticr.i1or r R-ilr-. Box iQl^A. Rnglilan. 



CHEMICAL FORMULATION v.w t . £6.00 Waidlc 

SeieniiPie. BustfiEs. Birgham gt 84332 



ASTRONOMY 



TELE5COP£SI Calate^ (JO Scope Source. P 0 

Bok ?00i. Ardmoje. Qk 



SPECIAL SERVICES 



INFORMATION On aavylhing Fergu^in flc«?Brch 
Spe^iahite. 80-15 Wodifiside. Wmdaidt, tfew Yrnk 1 1377 



HfrJim 



&E5T HERB CATA LOG Ahywhere i FreeSamplw! Send 
$1 Re^n Hert>. 105P North JSc^onp, FYulidelpliia. lll?3. 



mALTH r VI TftMWi 



HERNIa TR01S, World IqmcnjB Rupture Fstwr unsur- 
cnmtarL 'W.wkibli'- Ki- Tilting Required. Mnney 
bdtk Guareniee 5^.15 Sifigte Herma (nghi or $eF1 aidei. 
Dovbte Kp-n^e S-16 55 piue ti.Sft postage MYi^die sucund 
pSjdtmipn Pipgr @r»T£ Cdmparvy. QflPt FMIlKE Alt 
Wyandnhe Sc., Kane^ City. MO 64105, Viaa & hiui ercarci 
cae OK 



LOOSE MNTURfiST Pwresaion&i Denture Rehne Maleri- 
3l L»1 6p be ? YM?k St&pS 04lfn Slwinksgfl Frw Inlgrme- 
tignFiwC^I 1-WHSa-44H. 

dUIT 3MOKJH&I LOSE WEIGHT r COPE WITH STRESS P 
Self Hypnos* Tapes NaJSureiiDsrKfs. Hypnotic mu5*c. Pt»i- 

trve (uggi^ipnfl S6t8£ecti SpflcHy ders-r«d Writo-I 
41& Hnuta ta. Suil» IllB Fiud Brunswick NJ01616 



Rgmcilv- -felievK coughing, hcadKhet 

steep less ness 54 fjia Hughes Oentef. &oa 31&2. Qapit&i 
HflighlE. MDM?9i 



WORKCLOIHNG 



WORK CLOTHES SA VI 40% itrarte. panft. c™iWls. Faw 
Idd^r wiile: Cal w. 44KH Ewi J1?i Slrp?( O^pl Ft4-1s. 
ClevqlMid, Ohm 44106 



aiEEWOlffi 



S^ENHOUSiS - Ri^lwDOfJ^ibergiaes Kits Mohhy.-CrAn- 
rimrcial s*res Fran 0rpdm*s OoLtvii; Arg* Gn»mhipusc^ 
Bpk 154* -PM. Wotwle. AL yXlS |1 aOGf.(!R- 49 ■ 4| 



BECTE^ COOKWCL FTHI. 



DEUCROUSSldlidLiy- recipes H.D0L5ASE lAdnty Puvran. 
225 Eat Still Rddd. CladsBYille. TH 37043 



■•home hade pizza sauce 1 

USED 1 1 years infancy R&steumrir - S3 Cut A SASE toe 
Pv^giow Tsme ■ 1W CUwnM, Preble Cdu. ^!0g4 

WORLDS BEST FUDGE -ecipas. Sik conyp^ipnal sik 
mcraweye £widl3 50ic tvey Emorpnses. 56*2 Dcnawood 
NE. Aibpquemue. NM AJiOS 

DEUGHTFUL STEAMED PUDDtHGS. 6 easy. Cies^sBd 
recipes, sauces fiao niylh 8prp*iEki 1314 Twe*nii Sinwi. 
Pot 1 Huron, Ml 4&KQ 

GET 4^er the kildwn Kahs- -SINGLE FATHERS COOK- 
BOOK Only SS1» wmevroftB 2672-B Aq uika. Lev^tor*in. 
RR P(W49 



BOOKLET, 50 CHttXiH nacipes £3.00 Jilt Enterprise, 
eau Rwdwsde Rd Bate AP 72501 



FROM Omte s Kitchen 6 wJays w c£K>h iiafl A «rW game. 
O.CM? R.O. Bc> ID53 Sh^pfterd. Tenas 773 7 1 



EVERYDAY hdu$ehcld nem ran help pra±ewe tia/en 
loads, extend Iretier kle. S2.0C? a?in BASE In. P.D Box 
54205, Hurel 7X7B054. 

"HOME HADE PIZZA DOUOH“ 

USED 1 ! i/vars; m ranuly RpsUiuranl « IX! £ QA$E Siiw- 
Prflcigux Time - lf#1 Cla«mnni. Puirfiln, Cola 6lDU 



WMMAKHG, BEER MAW IMG, ETC. 



BEERMAKING, -winemaking dialog -wilh S3D0 ■■■ ixm- 
ppns S2.00 CtKiSinamal. Bo* 1227-PA. Daylcn® Beach 
FKkftdfl. 32115 



BREW H'-j &45 1 beer and wine 1 Catalog wiih 
coupons. Send £i00 irerundableh Btew 

miari^HonBl. n ?6 Scolh Federal Highly Depi P. F( 
LauflenJeie. FLiWiS 

BEERMAKERS ONLY1 FREE Caial^eyrtteher. 
Wiliam's, to 21 &5- Mi. ‘Sbyi LeancKc. CA 94*77 

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES SEMPLE*. BOX 1H78R, 
■iJRNEAFOLHi, ipINNE&DYA 55*1 1 

fl? Efl WINE make ywjf r/rtn FffHj c*t*ISK| d'^'^Y" W 
pbtiti, exceKens Last service aser a Wine Hobby. 22E Ctm** 
Ccuri, Woburn. MSSi. 01801. 1-B4XJ-S23-5423 

WtNEM AKERS - 8 EER MA kEr S^Tree^TusteatedCat el eg 
- Fasi Service ■ Iwqn Seiecbon - YlsjYMeste^caid - |B1 St 2&*- 
02*2 ■ Krairt. &ob tsSO-L In dependence. Missouri 6*&53 

mmwan uuam q^b-bu EUBg™*. mn 

Sgulb Iglh ^prir&gHield. Hr my 151 6 

FREE CATALW1 GREAT PRICEG r " FAST SERVICE! 
SEBASTIAN BREWERS SUPPLY, t - BOO- 7SO SUDS. 



W1IN^MAKF;R& — O^'PiTbaVC^fs Fr^V CjlAK>g Idiu Pn(j$^. 
f«e Recipes. Cetltir-M, Etn 33525. S«£lEle. WA 96133. 

FREE! C4Hllng , 560 Cjiiii-’ly !>eOr i*.v^« lem!. Ccdffillhe, 
Bd^ 5300. Somehtvilte, Cl 06072 

FREE BEERMAKINC BOOK ■ CfflaH>g. T^t E^ beUMn 
N^edienLi Fail Service' 919-92M277. 5Pi. Bex 7fl*-F. 

Chapel Hiu. ht 2/^14 

1HI6H CREAM L^deur 1 tSOO Deeno PuPlicdhanis. E5ox 
2ni2. OfclaPd. C A 94*50 



BWGLAJ1 ALARMS ft HOME 
PBOTECTION 



ALARM 5 WtfMEm^VYhymsel* Pn C H' Cell Fnr InPyrm*- 
lion (6191 589-2562. 

PROTECT -|TOiir bbYrte in4xi0en3;ive1y. Genuine teturtl/ 
company suckers to^ doors 6 winnows to lor 59 95. 
vmcenrt. Bon mm 3. San Qtego. Ca ggijq 

6CARK away iniavjMr^. an d- hurgiar^ 1 Jusi pi»c? ibe 

■iMalchripg - ' ndvar^i” wiaaninpg b^vir^ yn :-ni,ido- doyrknob 
and loud alarm sounds when oulside knob is touched Se^asI 
only S 12.95 plus 13 00 P-H to Windsor Gilts, to 461 
Zelwnopte. Ra 16663-0*6 1 

burglars bcgohei ing*ni 0U E dwter^ni stops 

BREAK-IN JIB® Towns, 6740 Tdrlirta, St Liswi, M0.63134 
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ADVERTISEMENT 

WORTH WRITING FOR 



m JAPANESE HAND TOOLS 

The JAPAN WOODWORKER'S 1990, SO-pap:* catalog 
is loaded wit ft a h uge selection of Japans saws, wa- 
tarstones, chisel planes, carving knives, cutlery and 
garden tecte- Incudes a Tools. As Art s&ttien (or the 
most expensive hand took available. Catalog and sup- 
plements far two yes rs . $ 1 .00 



mz cold facts mm winter starts 

Winter Start® is a new cold weather oil oBEtdftionei de- 
signed lor easy engine staling and improved lube Ica- 
li-on in cold weather booklet gives details and 
laboratory test results. fm 



663 SEE THE LIGHT 

The Mmm Door piesents m alternative to $1 Wing patio 
doortafrienb^noeways- insulated glass doors crafted 
ol Ponderosa Fim with oak sill can beautify your 
homo, Factory ammdled with h?ft»m$andajttfi$^ 
ries available iG-page color brochure shows options 
ard specifications. Si .00 



164 LIGHT TRUCK A VAN ACCESSORIES 

Dee Zee Manufactu ring's color catalog presents their 
entire line of aluminum light truck and v£n a ccessc^ 
rics. Includes funning boards, grill bars and tailgate 
prcledvrs. Adda bfliuty ind lunctianaJly to your vehi- 
cle, *1.00 



6G5H0HRW&T CATALOG 

Edmund Scientific's 80-page catalog contains over 
1,200 products, including telescopy ffia.gn«l$, 
weather Instruments. high-tech toys, solar equip- 
ment. fiber optics and Ideas ter science-tar projects. 
Free 



666 GEARS .BEARINGS JOINTS, HING5 . . . 

"The Complete Lubrication fiuioe" bon Wet shows you 
ho# to choose a lubricant lor every move. Contains in- 
formation on greases, gear lubricants, cits end eqoip- 
mcn! from LuferiMtflc. Free 



W7 FREE LIGHTER 

Tours for participating in an important new national 
study seeking smoker's thoughts, feelings. Confiden- 
ts questionnaire and lighter. free 



6E8 GUISE TO INSULATION 

Owgns-Ccfning 's comp rehens m 3^-page Homeown- 
er's Guide to Insulation features Ihe latest government 
recommendations and tips cm maximizing energy sav- 
mgs. upgrading casting insulation, insulating consid- 
erations: for new room additions and when buying a 
newborn Free 



669 AH AUDIO GINK TO 
YOUR CAR'S PERFORMANCE 

SO UNO ADVICE is an audio cassette tape containing 
50 sri the most com mon noises thatywr car can make . 
Listen to this tape and identify the noise your car is 
making sc you can lix it yourself r or aid your mechan : c 
infixing It. %IM 



670 CAPTURING THE LIGHT 

Let Velux-America. lEarte r in roof windows and sky- 
lights, show you how easy ins to caplure more natural 
light and provide better ventilation liar your home. Full- 
soter brochure gives you all the Information you need 
for your home building and remodeling plans. Free 



m COMPUTE POWER TOOL LINE 
Skin Corporation presents their 55-pago full color, 
complete line, power tool catalog. Features cordless 
screwdrivers, drills anti tee wetless sWIwrench. Cord- 
ed products include circular saws, dolts, dry-wall driv- 
ers. senders, hammer drills, jig-saws, and more. 
Product accessories are also shown. £1 .00 



672 FINISHING TOUCHES 

Tips pn Wood Finish! ng 30-pa*; e hr achure indices de- 
tails on beautifying and protecting new wood, plus res- 
toration techniques for old wood. Many wood projects 
are outlined step-by-step, with over 50 photographs 
p!&s color diarts from Minwax Co , Free 



673 TIRE TIPS TO KEEP TOD ROLLING 

Avery useful, very easHO-umtersluid brochure on 
how to buy and cm ter car tines From Bridgestone. 
Free 



674 EXPERIENCE THE ULTI MATE THRILLS 

Fly in your Own SCAT HOVERCRAFT. Throe models fa 
choose from. All seasons, all terrain speeds up to 
45mph. Full color brochure ofiers photos and specs, 
Free 



675 POPULAR MECHANICS 
"FLANS AND IDEAS" CATALOG 

Hundreds of ideas fat the doTLyour seller. Plans for 
storage and mini -buildings . furniture, toys, hover- 
craft, outdoor furniture, lust about everything $2M 



676 PLIERS PLUS 

Throe adjustable sockets ihal replace 39 individual 
sockets a re featured in CHANNELLOCK's 4-color cata- 
log. Also included, am CHANNELLOCJCs original 
longue and groove pliers and a complete fine otsJLand- 
ard pliers, and olher hand tools. Free 



f — * — " 

1 Popular Mechanics Tlfli 
■ Bon 1718, Si ndujtry, Ohio 44670 



flKiie iPt "ill -f.ITJit n; Herns ChttWA heh*' 

□ 66151.00 □ 665 □ 66957.95 

□ 662 □ 666 □ 676 

Q 663$1.O0 □ 667 □ 671 It. DO 

□ 66451 00 □ 666 □ 672 



D 673 

□ 674 

D 67552-10 

□ 676 



Ttlfe Cd upon Expire* January 31 r 1990 



loot money fo i priced items 5 

Service Charge! 
Total money enclosed £ 
Total items requested 



I Mime iP«st Pure 

I 

| Arf^rras., 



I 

i 



Ton* 



Stall ,, ,,, . l i . — — Zfrtafc 

(Ptaawsmd tmb, chick y nwm* cnln ra* outto FOPtiLM* Ito slaiFva. pteasa? 



| Note; Popular Mechanics processes your requests for the above i nlormaiiun »nd tn rwards these inqul ril* Id the organization mal i ng the otter. Esslt compa ny mat Is Hie 
^material directly Yuui order will be on Its way to you wilhin 90 days. 
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Every now and then ir happens. 

A product is introduced that is so 
superior it quickly becomes the start 
tiard by which all others are judged. 

The Stanley SHORT CUT" saw is 
such a product. 

It is, in fact, the fastest cutting saw 
you can buy for one simple reason. 

The teeth. 

Examine them closely, You can see 
the new aggressive tooth configuration, 
it is this configuration which gives each 
tooth three cutting surfaces while most 
saw blade teeth only have one. 

In terms of cutting die Stanley 
SHORT CUT saw beats the com- 
petition coming and going, 

Because conventional saws 
only cut in one direction. 

Thanks to the teeth, 
the Stanley SHORT 
CUT saw cuts 
on both 



bdpi yon do thing* right 



forward and reverse strokes. 

Which means it's a faster cutting 
saw that saves yuu time. 

Plus, it's short enough to lit neatly 
into your toolbox. 

Of course, the 
SHORT CUT saw 
is just one of 
many that 
Stanley 



offers. In fact, no one offers more types 
of saws for more uses than Stanley, 

So if you want to cut your sawing 
time in half, try the new Stanley 
SHO RT C UT saw, It's the fastest saw 
you ever saw saw. 



STANLEY 




